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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The presenL invention relates to an optical 
reader, or more particularly, to a compact bar-code 
reader applicable to portable use. 

In recent years, information input using bar 
codes has prevailed. For example, when a shopper 
purchases a product at a store, a bar-code reader is used 
to read a bar code carried by the product. Thus, the 
product code provided in the form of the bar code can be 
input and the purchase can be registered. 

For controlling inventories in a warehouse, it 
has become a matter of daily practice to read bar codes 
carried by the inventory or by containers for the 
inventory and to carry out inventory control on the basis 
of the read data. 

Thus, the bar-code reader is employed in 
information input for a variety of applications. 
Dar-code readers of optimal forms (shapes or the like) 
are used for the respective applications. The present 
invention realizes a bar-code reader usable for various 
25 kinds of applications. 

2. Description of the Related Art 

Conventional bar-code readers are broadly 
divided by application into stationary readers and 
portable (hand-held) readers. 

The stationary reader is literally a reader- 
placed on, for example, a cashier's counter or a conveyer 
for carrying articles. The stationary reader has a read 
window. Scanning light such as laser light is emitted 
through the read window. The scanning light emitted 
35 through the read window is irradiated to an article 

bearing a bar code. The surface of the article is 
scanned by the scanning light. The scanning light 
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scanned over the article is reflected. The reflected 
light is received through the read window, whereby the 
bar code is read. An article that is an object of 
bar-code reading passes a position at a distance from the 
reader . 

The orientations of bar codes passing in front 
of the reader are not always a constant direction but are 
usually various directions (inclinations). A general 
stationary reader therefore produces scanning light so as 
to generate a scanning pattern created by scanning rays 
traveling in a plurality of directions, in particular, a 
scanning pattern created by mutually-intersecting 
scanning rays . 

A light reception sensor for receiving light 
reflected from a bar code is incorporated in the 
stationary reader. Light reflected from a bar-code 
surface is scattered light. A condenser for gathering as 
much of the light reflected from a bar code as possible 
is therefore placed in front of the light reception 
sensor . 

As mentioned above, the stationary reader is 
designed to read bar codes of articles passing a position 
away from the reader. The focal position of scanning 
light emitted through the read window is therefore set to 
a position away from the read window. 

In the case of the stationary reader, a user is 
required to merely pass articles in front of the read 
window. Fiar codes are then read out. Scanning for 
bar-code reading is very simple. Maneuverability is 
excellent. In particular, even when it is required to 
read bar codes carried by a large number of articles for 
a limited period of time, since the articles need merely 
be passed in front of the reader, bar-code reading can be 
achieved efficiently. 

The hand-held reader is a reader which is held 
in a hand and of which the read window is directed toward 
articles in order to read bar codes carried by the 
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art id es . 

in the case of the stationary reader, since 
articles must be passed in front of the read window, when 
- an article, for example, a heavy article or large article 

5 js hard to pass the read window, the maneuver for reading 

is hard to do. In case an article contains liquid or an 
article cannot be tilted, it is conceivable that the 
article may be passed in front of the read window but the 
bar-code surface thereof may not be able to be directed 
10 toward the read window. 

In contrast, a hand-held reader is designed to 
approach an article for reading. Even if ah article 
bearing a bar code is large or heavy, the bar code can be 
^ read readily. Even when an article cannot be tilted, a 

yB 15 bar code can read by bringing the reader to the 

ffj position of the bar code. 

Herein, a gun-shaped reader has, similarly to 
the stationary reader, a form suitable for reading the 
bar code of an article located relatively distant. The 
gun reader has a grip by which a user grasps and operates 
the reader. 

Jn the case of the gun reader, a user holds the 
grip and directs a read window thereof toward a bar code 
to be read. A laser light source is lit by manipulating 
a trigger switch formed on the grip. A scanning beam is 
then emitted through the' read window, whereby the bar 
code is read out. 

Unlike the aforesaid readers, a touch-system 
reader is a reader that is brought into contact with a 
bar code for reading or that is used to read a bar code 
located very near. A light source such as an LED and a 
light reception sensor such as a CCD are incorporated in 
the touch reader. For reading a bar code, a light source 
illuminates the bar-code surface. bight reflected from 
the bar code is then received by the light reception 
sensor . 

There is a method to be adopted when bar codes 
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cannot be affixed directly to products or the like, 
wherein: a plurality of bar codes are recorded on a menu 
sheet in order to create a so-called bar-code menu; and 
when it is required to input product information, a 
necessary bar code is read out. Numerous different bar 
codes are recorded mutually adjacent on the bar-code 
menu. When an attempt is made to read the bar-code menu, 
only the bar code to be read must be read by the reader 
but unwanted bar codes must not be read thereby. 

However, in the case of the stationary reader 
or the like, scanning rays to be scanned in a plurality 
of directions (or sometimes mutually-intersecting 
scanning rays) are emitted. The scan range covered by 
the stationary reader is very wide. When this kind of 
p 15 reader is used to scan a bar-code menu, the possibility 

£p of scanning and reading unnecessary bar codes is very 

Mj high. it is quite hard to scan only a specific bar code. 

Sj Moreover, for reading a bar-code menu using the gun 

yt reader, a method in which the reader is distant from or 

JJJ 20 near to tne bar-code menu is conceivable. In this case, 

r When the gun reader js located at a distant position, it 

O is ,,ard to a, Jyn a bar code with a position scanned by 

q tne reader - when the gun reader is too close, the read 

jj window interferes with locating the position being 

JJ 25 scanned. When an attempt is made to read a bar-code menu 

~ l,si "9 either the stationary or gun reader, bar codes that 

need not to be read are read out. These readers are 
therefore unsuitable for reading the bar-code menu. 

By contrast, the touch reader is brought into 
contact with a bar code or located at a position very 
close to the bar code. A very limited range alone is an 
object range of reading. The touch reader can easily 
read specific bar codes alone selectively and is 
therefore very suitable for reading a bar-code menu. 

As mentioned above, readers associated with 
bar-code read forms have been used in the past. The 
readers may be suitable for certain applications but may 



not be suitable Tor other applications. The readers are 
.applicable to only specific applications. For coping 

with various read forms, readers associated with the read 

forms must be prepared. 

For example, as mentioned above, it is 
difficult for the stationary reader to read bar codes 
borne by articles that are difficult to pass in front of 
the read window; such as, heavy articles. When the bar 
codes borne by such articles must be read, the hand-held 
reader must be made ready to operate. 

By contrast, in the case of the hand-held 
reader, it is required to direct the reader toward a bar 
code. Especially, in the case of the touch reader, the 
reader must approach a bar code to such an extent that it 
comes into contact with the bar code. The 
maneuverability for reading is poor. When numerous bar 
codes must be read in a short period of time, the use of 
the stationary reader is essential to improvement of 
reading efficiency. 

Furthermore, since the stationary reader and 
gun reader scan a wide range, there is a possibility of 
reading excessive bar codes. The stationary reader and 
gun reader are therefore unsuitable for reading a 
bar-code menu. Especially, in the case of the gun 
reader, when the reader is too close to a menu sheet, a 
bar code is hidden behind the face of the reader. It 
becomes hard to locate a position of the menu sheet being 
scanned or to check if a bar code that is an object of 
reading is being scanned successfully. 

When there is a possibility of reading a 
bar-code menu, the use of the touch reader is needed. 
However, the touch reader cannot read a bar code located 
at a distance. 

Consequently, optimal readers must be prepared 
for various read forms. However, preparing two or three 
kinds of readers for different read forms leads to an 
increase in cost involved in installing equipment. 
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Besides, the case in which the use frequencies of readers 
dedicated to different applications are the same is rarer 
than the case in which the use frequencies of some of the 
readers dedicated to specific applications are higher. 
There is difficulty even cost-wise in preparing readers, 
which operate in rarely-used forms, just in case. 

Tor preparing readers that operate in a 
plurality of forms, an extra space is needed to install 
the plurality of readers. However, only a limited space 
can be allocated to, for example, a cashier's counter. 
When a store itself is narrow, it cannot afford to 
install the plurality of readers. m this case, the idea 
of installing the plurality of readers itself becomes a 
disadvantageous condition for the store. 
SUMMARY OF THE INVENTION 

An object of the present invention is to realize a 
reader applicable to different read forms. 

For coping with different read forms using one 
reader, it is required to change the reader among read 
modes associated with the read forms whenever it becomes 
necessary. The present invention is characterized in 
that it realizes a mechanism for manually or 
automatically changing read modes optimally for the read 
forms in which a reader operates. 

Furthermore, an object of the present invention is 
to assist in and facilitate the user's work of reading by 
setting the emission direction of a scanning ray 
according to each read form or by indirectly notifying 
the user of the scan direction of a scanning ray. 

Yet another object of the present invention is to 
design a stand needed to use a reader as a stationary 
reader so that the stand wil l, be user- f r iendly . 

Still another object of the present invention is to 
improve an optical, system for a reader. 

An optical reader according to the present invention 
scans a mark carried by an article using scanning light 
detects light reflected from said mark, and thus reads 



itifonnatjon represented by said mark. The optical reade. 
comprises: a light source; a scanning means that is 
driven by a driving means and scans light emanating from 
the light source; a plurality of reflection mirrors for 
reflecting scanning light scanned by the scanning means 
and creating a scanning pattern composed of a plurality 
of scan trajectories; a read window through which 
scanning light reflected from the reflection mirrors is 
emitted; and a light receiving means for receiving light 
reflected from the mark; and a mode changing means for 
changing a pJurality of operation modes among which one 
or ones of the plurality of scan trajectories to be 
validated for reading are different, the plurality of 
operation modes including a specific scanning ray mode in 
which reading the mark using only a specific scan 
trajectory constituting the scanning pattern is validated 
and reading the mark using the other scan trajectories is 
invalidated . 

According to the present invention, in the specific 
scanning ray mode, only a specific scan trajectory is 
validated and the other scan trajectories are 
invalidated, therefore, other marks except a target mark 
are not read. This is particularly effective when bar- 
codes on a menu sheet are read. 

The read window is divided into a first area and a 
second area, scanning rays tracing the other scan 
trajectories are output through the first area, and a 
scanning ray tracing the given scan trajectory is output 
through the second area. The first area is a first read 
window, and the second area is a second read window 
independent of the first read window. The emission 
direction of a scanning ray tracing the given scan 
trajectory is obliquely upwards relative to scanning rays 
tracing the other scan trajectories, and the second read 
window is located above the first read window, and the 
face of the second read window is located obliquely to 
the face of the first read window. 
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According to these constitutions, a user can easily 
recognj. Z e the position from which the given scan 
trajectory is output. 

The scanning means is a rotary polygon mirror that 
Has a plurality of reflection surfaces and that is driven 
to rotate by means of the driving means, and at least one 
of the plurality of reflection surfaces is placed at 
angle, which is different from an angle at which the 
other reflection surfaces are placed, with respect to 
axis of rotation of the rotary polygon mirror. The 
reflection mirrors include a first group of reflection 
mirrors for determining the other scan trajectories and 
second group of reflection mirrors for determining the 
given scan trajectory. The second group of reflection 
mirrors comprises a single reflection mirror. The other 
scan trajectories are traced by a plurality of 
intersecting scanning rays, and the given trajectory is 
traced by a scanning ray scanned in one direction. The 
focal position of scanning rays tracing the other scan 
trajectories is set to a position separated by a firs, 
distance from the first area, and the focal position of a 
scanning ray tracing the given scan trajectory is set to 
a second position that is closer to the read window than 
the first position. The second- position lies on the face 
of the second area of the read window. A scan width on 
the read window permitted by a scanning ray tracing the 
yiven scan trajectory is larger than a scan width on the 
read window permitted by scanning rays tracing the other 
scan trajectories. 

The optical, reader comprises emission position 
indicating means for indicating positions between which a 
scanning ray tracing the given scan trajectory is emitted 
through the read window. The emission position 
indicating means are marks inscribed on the sides of the 
read window. The emission position indicating means are 
indicating means for Indicating the start point and end 
point of scanning light emitted through the read window 



and notifying a user of the fact that reading the mark is 
completed. The emission position indicating mea „s are 
projections projecting from positions coincident with .he 
start point and end point of scanning light emitted 
through the read window. The projections are extending 
to the focal position of a scanning ray that is emitted 
through the read window and that traces the given scan 
tra jectory . 

The second read window is located at a position away 
from the first read window. The optical reader further 
comprises a transparent cover attached to the face of r he 
second read window, wherein the focal position of a 
scanning ray that is emitted through the second read 
window and traces the given scan trajectory lies at the 
tip of the transparent cover. 

The optical reader further comprises a mode 
selection instructing means for instructing which of the 
plurality of operation modes should be selected, wherein 
the mode changing means selects an operation mode 
instructed by the mode selection instructing means. The 
mode selection instructing means is a switch to be 
manipulated by a user. The switch has a switch plate 
that is placed on the top of the switch and that 
pressurises the switch. The mode selection instructing 
means comprises a plurality of manipulate parts, and ,h e 
contents of instruction made by the instructing means are 
changed into the contents of instruction other than 
selection of any of the plurality of operation modes 
according to whether one of the plurality of manipulate 
parts is manipulated or the plurality of manipulate 
parts are manipulated simultaneously. The mode selection 
instructing means includes a detecting means located on 
at least one of the lateral sides of the optical reader, 
and any of the plurality of operation modes is selected 
according to a mounted state of the optical reader which 
is detected on the basis of an output of the detecting 
means . 
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The optical reader can be mounted in a specific 
holding member, the mode selection instructing means is £ 
set detecting means for detecting whether or not the 
optical reader is mounted in the specific holding member, 
and when the set detecting means detects that the optical 
reader is mounted in the specific holding member, an 
operation mode other than the specific scanning ray mode 
is selected. The set detecting means is a switch to be 
pushed by a jut formed on the specific holding member 
when the optical reader is mounted in the specific 
holding member. The set detecting means is a specific 
mark detecting means that when the optical reader is 
mounted on the specific holding member, detects if 
-scanning Light emitted through one of the areas of the 
15 optical reader has detected the mark. The optical reader 
further comprises a second instructing means for use in 
designating an operation mode, wherein an operation mode 
is selected according to a combination of the state of 
the first instructing means and the state of the second 
instructing means. 

O ThS m ° de chan 3 in 9 «"eans gives control, so that in the 

£ given operation mode, the light source will be lit only 

J for a period during which a scanning ray tracing the 

fl giV6n SCaM Rectory is being output. The specific scan 

£1 trajectory validating means gives control so that in any 

mode other than the given operation mode, the light 
source is put out for a period during which scanning rays 
tracing the other scan trajectories are being output. 
The specific scan trajectory validating means gives 
control so that in the given operation mode, the 
operation of the light receiving means will, be validated 
only for a period during which a scanning ray tracing the 
given scan trajectory is being output. The specific scan 
trajectory validating means gives control so that in any 
mode other than the specific operation mode, the 
operation of the light receiving means will be 
invalidated for a period during which scanning rays 
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tracing Lhe other scan trajectories are being output. 
Invalidating the operation of said light receiving means 
is invalidation of the decoding of said read mark. 

In the optical reader, the light source, scanning 
means, plurality of reflection mirrors, read window, and 
light receiving means are stowed in a head. The optical 
reader further comprises a grip that is provided with the 
head and enables a user to grasp the optical reader. The 
back side of the head is molded obliquely. The back side 
of the head is molded to be angled in the emission 
direction of scanning light emitted through the second 
area. The back side of the head has a concave dent 
formed so that scanning light emitted through the second 
area can be discerned. 

The optical reader further comprises a notifying 
means for notifying a user of a selected mode. The 
notifying means is an indicating means, and the 
indication form of the indicating means is varied 
depending on a selected mode. The indicating means 
20 selects continual indication or intermittent indication 
according to a selected mode. The notifying means is a 
speaker for generating a notification sound, and the 
notification sound is varied depending on a selected 
mode. The notifying .neans is a means for reporting the 
result of reading of the mark, and the notification form 
for the result of reading to be notified by the notifying 
means iS varied depending on a selected mode. 

An optical reader according to a second aspect of 
the present invention scans a mark borne by an article 
using scanning light, detects light reflected from the 
mark, and thus reads information represented by said 
mark. The optical reader comprises: 

a light source; a scanning means that is driven 
by a driving means and scans light emanating from the 
light source; a plurality of reflection mirrors for 
reflecting scanning light scanned by the scanning means 
and creating a scanning pattern composed of a plurality 
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oC scan lira jectorj.es ; a read window through which 
scanning light reelected from the reflection mirrors is 
emitted; a head including a light receiving means Tor 
receiving light reflected from the mark; and a grip being 
provided with the head and enabling a user to grasp the 
optical reader. 

A switch according to the present invention, 
comprises: a switch body incorporated in an apparatus; 
and a switch plate that is attached to the top of said 
switch body and that depresses said switch body when 
manipulated, the switch plate is supported at two or more 
supporting points; and when the switch plate is 
manipulated, the switch plate is pivoted in a manipulated 
direction with the supporting points as fulcrums and the 
J 5 switch body is pressurized. The supporting points are 

three supporting points arranged in the form of a 
triangle, and the switch plate is held on the apparatus 
at the three supporting points. 
If ^ A sLmid according to the present invention is used 

to hold an optical reader. The optical reader has a read 
window through which scanning light is emitted and a grip 
enabling a user to grasp said optical reader, and which 
scans a mark borne by an article using scanning light 
emitted through said read window, detects light reflected 
f rom said mark, and thus reads in formation . The stand 
comprises: a holder section in which the grip is mounted 
so that the grip can be dismounted freely; and 

a base for supporting the holder section so 
that the holder section can pivot, said holder section 
has a slit, through which a cable coupled with the 
optical reader can pass, on the same side thereof as the 
side of the optical reader having the read window. A 
concave dent is formed from a position on the base 
coincident with a lower end of the grip of the optical 
reader mounted toward the forward side of the stand. The 
holder section has a member to be actuated with an 
instruction sent from the optical reader so that a state 
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iii which the optical, reader is mounted on the stand can 
be reported to the optical reader. The member is shaped 
like a jut, and when the optical reader is mounted on the 
stand, the member pushes the instructing means. The 
member is a mark readable by the optical reader, and the 
mark is located at a position enabling scanning light 
emanating from the optical, reader mounted on the stand to 
scan the mark. 

A stand according to another aspect of the present 
invention is used to mount an optical reader on it. The 
optical reader includes a read window through which 
scanning light is emitted and a grip enabling a user to 
grasp the optical reader, and which scans a mark borne by 
an article using scanning light emitted through the read 
window, detects light reflected from the mark, and thus 
If reads information. The stand comprises a stand member on 

which the optical reader is mounted in such a manner that 
the grip of the optical reader will, face laterally. The 
stand further comprises: 

a holder section in which the grip is mounted 
so that the grip can be dismounted freely; arid a base for 
supporting said holder section so that said holder 
section can pivot, the stand member having a tongue, 
which is inserted into the holder section so that the 
tongue can be removed freely, on a bottom thereof. When 
the optical reader is mounted in the stand member, the 
optical reader is held at an angle at which at least one 
scanning pattern, which is composed of a group of 
scanning rays, of scanning patterns created by scanning 
rays emitted through the read window of the optical 
reader, becomes horizontal. 

An optical unit for an optical reader according to 
the present invention comprises a plurality of reflection 
mirrors; a laser light source; a light reception sensor; 
a condenser mirror that has a plane mirror, which 
reflects laser light emanating from the laser light 
source, around the center thereof and that gathers 
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incident light Lo the light reception sensor; a rotary 
scanning means that has a plurality of reflection 
surfaces for reflecting laser light reflected from said 
plane mirror, that is driven to rotate by means of a 
driving means, and that thus scans the laser light; and a 
frame which is molded as a united body and in which the 
reflection mirrors, the laser light source, the light 
reception sensor, the condenser mirror, and the rotary 
scanning means are locked. The rotary scanning means is 
mounted on the frame via a cushioning member. The 
condenser mirror has both edges thereof supported by the 
frame; one edge of the condenser mirror is supported so 
that it can move back and forth; the other edge of the 
condenser mirror is supported so that it can pivot with 
an axis of pivoting extending in a longitudinal direction 
of the condenser mirror as a center. 

An optical unit according to another aspect of the 
present invention comprises: 

an optical part having a first and second stems 
formed coaxially on both edges thereof and a third stem 
formed vertically to the second stem on one of the edges 
thereof; and a frame on which the optical part is 
mounted, and which includes a first slit-like bearing 
into which the first stem is fitted, a second bearing 
into which the second stem is fitted, and a third 
elongated bearing into which the third stem is fitted and 
which forms an arc with the second bearing as a center. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be more clearly 
understood from the description as set below with 
reference to the accompanying drawings, wherein: 

Fig- 1 is a diagram showing a conventional 
stationary reader; 

Figs. 2A and 2B are a sectional view and perspective 
oblique view of the conventional stationary reader; 

Fig. 3 is a view showing a conventional gun reader; 
Fig. 4 is a view showing a conventional touch 



reader; 

Figs. 5A and 513 are views showing a problem 
occurring when the gun reader is used to read a bar-code 



menu ; 



Fig. 6 is a front view of a reader of an embodiment 
of the present invention; 

Figs. 7A and 713 are a perspective oblique view and 
side sectional view of the reader of the embodiment; 

Fig. 8 is a diagram showing the emission direction 
of scanning light reflected by first to third reflection 
surfaces ; 

Fig. y is a diagram showing the emission direction 
of scanning light reflected by a fourth reflection 
surface; 

Fig. .1.0 is a diagram showing scanning patterns 
supplied by the reader of the embodiment; 

Fig. 11 is a diagram showing scanning patterns 
within read windows; 

Fig. 12 is a diagram showing scanning patterns at a 
distance from the read windows; 

Figs. J3A to 13C are views showing read forms 
permitted by the reader of the embodiment; 

Fig. 14 is a view showing another embodiment of a 
reader; 

Fig. 15 is a four-side view of the reader shown in 
Fig. 14; 

Fig. 16 is a view showing a state in which the 
reader shown in Fig. 1 4 is mounted on a stand; 

Fig. 17 is a view showing a state in which the 
reader shown in Fig. 14 is used as a hand-held reader; 

Fig. 18 is a view showing a state in which the 
reader shown in Fig. 14 is use d to read a bar-code menu; 

Fig. 19 is a diagram sl.owi.ng a structure for 
-lighting a plurality of indicators using a single light 
source; 

Figs. 20A and 20(3 are views showing a stand on which 
a reader is mounted; 
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Fig. 2 1 is a three-side view of a stand in 
accordance with an embodiment; 

Fig. 22 is a four-side view of a stand on which a 
reader is mounted ; 

Fig. 23 is a view showing a pivotable range of a 
holder section of the stand; 

Fig. 24 is a diagram showing a plate attached to the 
bottom of a base of the stand; 

Fig. 25 is a diagram showing a state in which the 
plate is attached to a wall; 

Fig. 26 is a view showing a state in which the stand 
is hung on the wail; 

Fig. 27 is a side sectional view of the stand hung 
on the wall; 

Fig. 28 is an explanatory diagram concerning a stand 
tilt mechanism; 

Fig. 29 is a side view of the tilt mechanism; 

Fig. 30 is a front view of the tilt mechanism; 

Fig. 31 is a view showing a laying stand and a stand 

body ; 

Fig. 32 is a view showing the laying stand on which 
the reader is mounted; 

Figs. 33A and 3313 are views showing the laying stand 
on which the reader i.s mounted with the grip of the 
reader jutted out right and left; 

Fig. 34 is a view showing an erecting stand; 

Fig. 35 is a view showing a laying stand; 

Fig. 36 is a view showing a polygon mirror having a 
mechanism for checking a scan position; 

Fig. 37 is a diagram showing the relationship 
between a sensor output and mirror position detection 
signal ; 

Fig. 38 is a block diagram of a reader; 
Fig- 39 is a flowchart describing a procedure of 
read mode change; 

Fig. 40 is a flowchart describing light source 
lighting control to be performed according to a floor 
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mirror over which scanning .1 iyht is scanned (read mode 
cha nye ) ; 

Fry. 4 J is a timing chart showing waveforms of 
output signals provided by the components of a reader 
5 during light source lighting control; 

Fig. 4 2 is a view showing a mode selection switch 
formed on the back side of a reader; 

Fig. 43 is a view showing a state in which the mode 
selection switch is manipulated by an index finger; 
10 Fig ' 44 is a view showing a state in which the mode 

selection switch is manipulated by a thumb; 

Figs. 45A and 4513 are views showing a switch plate 
and a switch; 

Figs. 46A and 46B are diagrams showing a pressed 

15 position of the switch plate and fulcrums; 

Fig. 4 7 is a view showing a reader having a switch 

on the front side of a grip thereof; 

Fig. 48 is a view showing a reader having side 
swi tches ; 

Fig. 49 is a timing chart concerning control of a 
light detection circuit according to the position of a 
floor mirror scanned by scanning light; 

Fig. 50 is a flowchart describing a procedure of 
light detection circuit control ; 

Fig. 51 is a flowchart describing a procedure of 
decoding control; 

Fig. 52 is a side sectional view of a reader in 
which a floor mirror El' is movable; 

Fig. 53 is a diagram concerning light source control 
performed by the reader shown in Fig. 52; 

Fig. 54 is a flowchart describing a procedure of 
read mode change performed by the reader having the 
movable floor mirror; 

Fig. 55 is a view showing a reader laid on a 
tabletop; 

Fig. 56 is a view showing a reader having mode 

detection sensors on the lateral sides thereof; 



20 



-JO- 



rp 



r»5 



10 



15 



20 



Cl 2 5 



30 



35 



Fig. 57 is a view showing a state in which the 
reader having the ,no,le detection sensors is laid „„ a 
tabletop; 

Fig. 58 is a flowchart describing a procedure of 
read mode change based on the mode detection sensors; 

Fxg. 59 is a flowchart showing a procedure of read 
mode change in which the mode selection switch and mode 
detection sensors are used in combination; 

Fig. GO is a reader having detection switches on the 
lateral sides thereof; 

Fig. 61 is a flowchart describing a procedure of 
read mode change using the mode detection switches; 

Fig. 62 is a view showing a reader of which stand 
Mas a detection jut on the base thereof and which has a 
detector in the grip thereof; 

Fig. 63 is a flowchart describing a procedure of 
read mode change performed by the reader shown in Fig. 
62; 

Fig. 64 is a flowchart describing another procedure 
of read mode change performed by the reader shown in Fig 

Figs. 65A and 65B are views showing a read mode 
change mark inscribed on a laying stand; 

Fig. 66 is a flowchart describing a procedure of 
read mode change based on the mark; 

Fig. 67 is a view showing a reader having a grip 
sensor; 

Fig. 68 is a flowchart describing a procedure of 
read mode change based on the grip sensor; 

Fig. 69 is a view showing a reader having a scan 
direction indicator mark; 

Fig. 70 is a view showing a reader having LED 
indicators on the lateral sides thereof; 

Fig. 7 1 is a view showing a reader having scan 
position indicator projections; 

Fig- 72 is a view showing a reader having scan 
position indicator juts on a cover thereof; 



Fiy. 73 is a view showing a reader having a 
transparent cover; 

Fig. 74 is a view showing a reader having a notch iti 
a cover thereof; 

Fig. 75 is a view showing a reader having a concave 
part on the back side thereof; 

Figs. 76A and 76B are views showing a scanning ray 
emission direction and the back side of a reader; 

Figs. 77A and 7713 are diagrams showing the 
relationship between incidence and reflection of scanning 
light to and from a bar-code surface; 

Fig. 7 8 is a side sectional view of a reader; 

Fig. 79 is a view showing an optical frame and 
optical parts; 

Fig. 80 is a view showing the optical frame in which 
the parts are locked; 

Fig. 81 is a view showing the optical frame in which 
the parts are locked; 

Fig. 82 is a view showing the optical frame in which 
the parts are locked; 

Fig. 83 is a view showing the optical frame in which 
the parts are locked; 

Fig. 84 is a view showing a condenser mirror; 

Fig. 85 is a view showing the condenser mirror to be 
attached to the optical frame; 

Fig- 86 is a view showing a reader that supplies a 
parallel-ray scanning pattern through a second read 
window; 

Fig. 87 is a view showing a reader that supplies a 
raster-form scanning pattern through a second read 
window; 

Fig. 88 is a side sectional, view of a reader in 

which a floor mirror is d rivets- 
Fig. 89 is a flowchart describing a procedure of 

actuator drive; 

Fig. 90 is a side sectional view of a reader in 
which scanning light emitted through a second read window 
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is condensed; 

Figs. 91A to 9 1C are diagrams for explaining the 
relationship between a diameter of light and bar-code 
reading; 

Fxg. 92 is a view showing anoLher example of a 
reader in which scanning J i.ght emitted through a second 
read window is condensed; 

Fig- 93 is a block diayrnrn Qf fl reat|er . 
Fig. 94 is a flowchart describing a procedure of 
changing indicators of reading modes; 

Fig- 95 is a flowchart describing a procedure of 
rumbling sound change to be performed for notifying read 
modes using rumbling sounds; 

Fig. 9G is a flowchart describing a procedure of 
rumbling sound change to be performed for notifying read 
-nodes using l ony and short rumbJ j ng so(m(Js; 

Fig- 97 is a flowchart describing a procedure of 

rumbling sound change Lo be performed for notifying read 

modes using large- and small-volume rumbling sounds; 

Fxg. 98 is a flowchart describing a procedure of 
rumblrng sound cnange Lo ^ ^ 

modes using the different numbers of rumbling sounds; 

f^g- 99 1S a flowchart describing a procedure of 
rumbUng sound change to be performed for notifying read 
-des using high- ailfI low _ piu „ ^..^ 

^9- 100 is a flowchart describing indicator state 
change control to be performed when read modes are 
"CUied according to the indication mode of indicators. 

ig. 101 xs a view showing a reader having one read 
w-ndow (divided into a plurality of areas); 

Fxg. 102 is a perspective oblique view showing a 
reader xn which reading i. s val idated in Bingl9 _ ac 
mode durxng a period during which part of scanning rays 
constituting a multi-scanning pattern is emitted; and 
Fxg. 103 xs a view showing the appearance of the 
reader shown in Fig. 94. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Before proceeding to a detailed description of the 
preferred embodiments of the present invention, prior art 
bar-code readers will be described with reference to the 
accompanying drawings thereto for a clearer understanding 
of the differences between the prior art and the present 
invention . 

Fjg. I is a view showing the appearance of an 
example of a stationary bar-code reader. 

A stationary reader is placed on, for example, a 
10 cashier's counter or a conveyer for transporting 

articles. The stationary reader has a read window 13 
Scanning light 10 such as laser light is emitted through 
the read window. The scanning light emitted through the 
read window i s Irradiated to an article bearing a bar 
15 code. The surface of the article is scanned by the 
scanning light. The scanning Light scanned over the 
article is reflected. The reflected light is received 
through the read window, whereby the bar code is read 
Articles that are objects of bar-code reading pass a 
position at a distance from the reader. 
O Fi 9 S - 2A a "d 2B are views showing the internal 

H components of the stationary reader shown in Fig. I. 

S 2A 15 3 Slde ^tional view of the reader, and Fig. 

^ rs a perspective oblique view of the internal 

yj 25 components of the reader. 

A laser light source 21 for emitting laser light is 
incorporated in the reader. Laser light emanating from 
the laser light source is reflected and scanned by a 
polygon mirror 22 that is driven to rotate by means of a 
motor and that has a plurality of reflection surfaces 
and then enters a patterning mirror 23. 

The orientations of bar codes passing in front of 
the reader are not always a constant direction but 
usually various directions (inclinations,. A general 
stationary reader therefore produces scanning light so as 
to generate a scanning pattern created by scanning rays 
traveling in a plurality of directions, or in particular, 
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a scanning pattern created by mutuaHy-i.ntersecl.iny 
scanning rays. j n the reader shown in Fig. I, the 
scanning pattern is composed of three scanning rays. 

For producing a plurality of scanning rays, the 
patterning mirror 23 is incorporated in the stationary 
reader. As shown in Fig. Lhe patterning 

includes the same number of mirrors as the number of 
scanning rays to be generated. In Fig. 2R, the 
patterning mirror includes three mirrors, 'a' bar-code 
surface is therefore, as shown in Fig. 2B , scanned using 
the scanning pattern created by three intersecting 
scanning rays. Due to this wgy Qf scam , jng> evep . f g 
bar code 41 is not level, the bar code can be scanned. 

A light reception sensor 25 for receiving light 
reflected from a bar code is incorporated in the 
stationary reader. Light reflected from a bar-code 
surface is scattered light. A condenser lens 24 for 
gathering as much of the Ught reflBCtet| from g ^ ^ 

as possible is therefore placed in front of the light 
reception sensor. 

AS described previously, u,e stationary reader is 

TZ 9 T COdS " OC P-i- • PO.IUOH 

away from the reader Tim r^-.i •. • 

-tauer. The focal position of scanning 

light emitted through the read window is set to a 
position away from the read window. 

in the case of the stationary reader, a user should 

Z L T PaSS aCtiCl6S ^ f ™ nt °< the read window. 

Bar-code reading is then carried out. The maneuver for 
reading bar codes is very simple. The maneuverability of 
te reader is therefore excellent. m particular, when 
•t is required to read bar codes carried by a large 
"umber of articles for a short period of time, the' 
arrcies should merely be passed in front of the reader. 
Bar-code reading can be achieved efficiently. 

Figs. 3 and 4 are views showing an example of a 
Hand-held reader. Fig. 3 shows a so-called gun-shaped 
reader. Fig. 4 shows a so-called touch-system reader. 
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The hand-held reader is a reader which is held by a 
hand and of which a read window is directed toward an 
article in order to read a bar code carried by the 
article . 

In the case o£ the stationary reader, articles must 
be passed in front of the read window. For an article, 
for example, a heavy article or large article that is 
difficult to make pass the read window, the maneuver for 
reading is difficult. When an article cannot be tilted 
because it contains liquid, it is conceivable that even 
if the article can be passed in front of the read window, 
the bar-code surface thereof cannot be directed toward 
the read window. 

In contrast, in the case of the hand-held reader, 
the reader can approach an article for reading. Even if 
an article bearing a bar code is large or heavy, the bar 
code can be read readily. As for an article that cannot 
be tilted, if the reader is drawn close to the position 
of a bar code, the bar code can be read. 

Similarly to the stationary reader, the gun reader 
^ haS 9 f ° rm suit abie for reading a bar code of an article 

U located at a relatively distant position. The gun reader 

O iS ' aS shown in Fi 9- 3, broadly divided into a head 11 

09 and a grip 12. A light source, scanning mirrors 

J 25 including a polygon mirror and ga l.vano-mi rror , and a 

light rece P tio " sensor for sensing light reflected from a 
bar code are incorporated in the head. The grip is held 
by a user when the user operates the reader. A power 
supply or the like may be stowed in the grip. 
30 In the Case of the gun reader, a user holds the grip 

and directs a read window 13 toward a bar code to be 
read. When a trigger-like trigger switch 15a formed on 
the grip is manipulated, a laser light source is lit. A 
scanning beam is emitted through the read window, whereby 
35 the bar code is read. 

Unlike the aforesaid readers, as shown in Fig. 4, 
the touch reader is brought into contact with a bar code 
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41 for reading or used to read a bar code located very 
c lose . 

A light source such as an LED and a light reception 
sensor are incorporated in the touch reader. For reading 
a bar code, a light source illuminates the bar code. 
Light reflected from the bar code is received by the 
light reception sensor. 

There is a method to be adopted when a bar code 
cannot be affixed directly to a product or the like, 
wherein: a bar-code menu is created by recording a 
plurality of bar codes on a menu sheet 4; and when 
inputting product information is needed, a necessary bar 
code is read. Numerous different bar codes are recorded 
adjacently on the bar-code menu. When an attempt is made 
to read the bar-code men,., only a bar code to be read by 
a reader must be read but unwanted bar codes must not be 
read thereby. 

However, in the case of the stationary reader, 
scanning rays to be scanned in a plurality of directions 
(or sometimes mutually-intersecting scanning rays) are 
emitted. The scan range covered by the stationary reader 
is very wide. when this kind of reader is used to scan a 
bar-code menu, the possibility of scanning and reading 
unwanted bar codes is very high. Besides, it is very 
hard to scan only a specific bar code. When the gun 
reader is used to read the bar-code menu, the reader may 
presumably be distant from the bar-code menu as shown in 
Fig. 5A or near to the bar-code menu as shown in Fig. 513 
In this case, when the reader is distant, it becomes hard 
to align a bar code with a scan position of the gun 
reader. When the gun reader is too near, the read window 
xnterferes with checking of a position being scanned. 

When an attempt is made to read a bar-code menu 
using either the stationary or gun reader, a bar code, 
that need not be read is read. These readers are 
therefore unsuitable for reading of the bar-code menu. 
By contrast, in the case of the touch reader, the 



reader is brought into contact with a bar code or 
approached very closely to the bar code. A quite limited 
range is therefore an object range of reading. The touch 
reader car, selectively read specific bar codes alone and 
is therefore very suitable for reading of a bar-code 
menu . 

As mentioned above, readers associated with bar-code 
read forms have been employed in the past. The readers 
are suitable for certain applications but may not be 
suitable for other applications. The readers are 
applicable to only specific applications. For coping 
with various read forms, renders associated with the read 
forms must be prepared. 

Fig. 6 is a view showing the appearance of a 
bar-code reader of an embodiment of the present 
invention . 

The reader of this embodiment has the ability to 
cope with the forms associated with the stationary 
reader, gun-shaped reader, and touch-system reader. The 
one reader are therefore applicable to different uses. 

In Fig. 6, reference numeral 1 denotes a reader 
body. 2 denotes a stand on which the reader body 1 is 
mounted. The reader body 1 has a head 11, in which a 
light source, scanning means, and light receiving means 
(which are not shown) are incorporated, and a grip \7 
that can be held by a user. 

A first read window 13a and a second read window 13b 
are formed on the front side of the head 11. The first 
read window 13a has a large area. m the reader shown in 
Fig. 6, the first read window is shaped like a sector. 
The shape of the window is not limited to the one shown 
in Fig. 6. The shape may be a square or the like. The 
second read window 13b has a smaller area than the first 
read window 13a and has a straight laterally-elongated 
shape. The shape of the second read window is also not 
limited to the one shown in Fig. 6. 

The first read window 13a and second read window 13b 
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supply a first scanning pattern and second scanning 
pattern that are mutual iy different. The details of the 
scanning patterns w.i. 1. 1 be described later. The scanning 
patterns associated with different read forms are 
supplied . 

A cable 3 is coupled with an end of the grip 12. 
The other end of the cable 3 is coupled with an external 
unit such as a POS terminal that is not shown. The cable 
3 is used to supply power to the reader body 1 and to 
transmit read data (bar-code data) produced in the reader 
body 1 to the external, unit. 

A speaker 19 for generating a notification sound 
used to notify a user of a result of bar-code reading is 
located on the front side of the reader. 

Fjgs. 7A and 70 are views showing the internal 
jy components of the reader shown in Fig. 6, especially, of 

— the head - Fi 9" 7A is a perspective oblique view showing 

the components from the side of the read windows of the 
head, and Fig. 7B is a side sectional view showing the 
20 head. in Figs. 7A and 7B, the same functional parts as 

those in Figs. 2A and 213 are assigned the same reference 
numerals. The description of the functional parts will 
be omitted. A semiconductor laser or the like is used as 
a light source 21. Deference numeral. 26 denotes a 
25 reflection mirror (condenser mirror) realized with a 
concave mirror. A planar small mirror 26' is placed 
around the center of the concave mirror. The reflection 
mirror 26 and small, mirror 26' may be provided as 
separate members and joined with each other afterward. 
Alternatively, the reflection mirror 26 and smaJ 1 mirror 
26' may be formed unitedly using, for example, a resin or 
the like. Thereafter, a reflection membrane may be 
deposited on the united body. Light emanating from the 
light source 21 is emitted toward the small mirror 26'. 
35 The reflection surface of the small, mirror 26' is 

formed at such an angle that it allows laser light 
reflected from the small mirror 26' to be irradiated to a 
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polygon mirror 22. The polygon mirror 22 shown in Figs. 
7A and 7B has a reflection surface on each of the four 
sides thereof. The number of reflection surfaces is not 
limited to four. The polygon mirror 22 is attached to 
the shaft of a motor that is not shown, and driven to 
rotate by means of the motor. The inclinations (0) of 
the four sides of reflection surfaces of the polygon 
mirror with respect to a vertical line are different from 
one another. The inclination of the polygon mirror 
itself can be set freely. The inclination of one of the 
sides of the polygon mirror may be different from those 
of the other sides. Alternatively, all the sides may 
share the same inclination. 

Laser light reflected from the reflection surfaces 
of the polygon mirror 22 is scanned in responsive to the 
rotation of the polygon mirror and then enters floor 
mirrors 23-1 to 23-8. 

The floor mirrors are a plurality of mirrors and 
produce a plurality of scanning rays constituting a 
scanning pattern. The floor mirrors shown in Fig. 2 are 
eight mirrors. Among them, the floor mirrors 23-1 to 
23-5 are arranged adjacently in such a manner that they 
define an arc. All the reflection surfaces are directed 
inward. The floor mirrors 23-6 and 23-7 are placed above 
the floor mirrors 23-1 and 23-5 respectively, and the 
reflection surfaces thereof are directed in the same 
direction as those of the floor mirrors 23-1 and 23-5. 
The floor mirrors 23-1. to 23-7 are placed under the first 
read window 13a and constitute a first group of floor 



mirrors 



The floor mirror 23-8 is placed under the second 
read window 13b. The floor mirror 23-8 has a thinner and 
longer shape than the other floor mirrors. A scanning 
ray emanating from the floor mirror 23-8 therefore lasts 
longer than those emanating from the other floor mirrors 
23-1 to 23-7 at the levels of the read windows. 

Herein, assuming that a scanning ray permits a large 
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scan width, compared with a scanning ray permitting a 
small scan width, a width to be scanned by the former 
scanning ray within the same scan time is larger. In 
other words, as long as a width to be scanned is 
unchanged, the scan speed of the former scanning ray j s 
lower. Bars of smaller thicknesses can therefore be 
detected. This leads to a substantial increase in 
resolution. Thus, it is advantageous to increase a scan 
width permitted by a scanning ray. For increasing all 
scan widths, ail. the floor mirrors must be made wider. 
This results in a larger head. m this embodiment, 
therefore, the floor mirror 23-8 alone is realized with a 
long mirror in consideration of the position of 
installation thereof. The floor mirror 23-8 is regarded 
as a second group of floor mirrors. 

The numbers of floor mirrors constituting the first 
and second groups of floor mirrors can be properly 
selected according to read forms that are presumably 
handled by the reader. The first and second groups of 
floor mirrors may each include a plurality of floor 
mirrors. Scanning light emitted from each of the first 
and second group of floor mirrors through an associated 
read window should merely cope with a presumed read form. 

Scanning light reflected from the polygon mirror 2? 
is reflected upward in Fig. 7B by the floor mirrors 23-1 
and 23-8 and emitted through the read window associated 
with the floor mirrors. Scanning light reflected from 
the floor mirrors 23-1 to 23-7 is emitted through the 
first read window 13a and creates a first scanning 
30 pattern. The first scanning pattern is therefore 

basically composed of seven scanning rays. Scanning 
light reflected from the floor mirror 23-8 is emitted 
through the second read window 13b. A second scanning 
pattern is basically created by one scanning ray 
permitting a large scan width. 

As shown in Fig. 70, the mounting position of the 
floor mirrors 23-1. to 23-5 and those of the floor mirrors 
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23-6 to 23-8 are deviated vertical] y. As described 
previously, the reflection surfaces of the polygon mirror 
have different inclinations. When laser light is 
irradiated to a reflection surface of the polygon mirror- 
drawn with a solid line in Fig. 7B, scanning light is 
reflected from the floor mirrors 23-1 to 23-5 along a 
path drawn with a solid line in Fig. 7B. Scanning light 
incident to the floor mirror 23-1 to 23-5 is reflected 
upward, and emitted through the first read window 13a. 

By the way, a reflection surface of the polygon 
mirror drawn with a dashed line in Fig. 7B faces up 
compared with the reflection surface drawn with a solid 
line. Scanning light (drawn with a dashed line in Fig. 
7B) reflected by the reflection surface drawn with a 
dashed line is reflected upward more greatly than the 
scanning light reflected by the reflection surface drawn 
with a solid line, and then enters the floor mirrors 23-8 
and floor mirrors 23-6 and 23-7 which are mounted above 
the floor mirrors 23-1 to 23-5. Of the scanning light, a 
scanning ray incident to the floor mirror 23-8 is 
reflected and emitted through the second read window 13b. 
Scanning rays incident to the floor mirrors 23-6 and 
23-7, which are not shown, are reflected by the mirrors 
and emitted through the first read window 13a. 

As mentioned above, since the reflection surfaces of 
the polygon mirror are inclined differently, a floor 
mirror to which scanning light is incident is selected 
according to a reflection surface by which the scanning 
light is reflected. a scanning pattern dependent on the 
floor mirrors is supplied through an associated read 
window . 

Light reflected from a bar code enters the light 
reception sensor 25 along the same path as the emission 
path of scanning light. For example, reflected jjght of 
scannxng light reflected by the floor mirror 23-1 travels 
along the path of the first read window, floor mirror 
23-1, polygon mirror 22, reflection mirror 26, and light 
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reception sensor 25. Herein, light reflected from a bar 
code is scattered light. For increasing the quantity of 
Light received by the light reception sensor G, the 
reflection mirror 26 that is a concave mirror is placed 
on the light path. The reflection mirror gathers the 
light reflected from the bar code and routes it to the 
light reception sensor 25. The focal position of the 
reflection mirror 26 is set on the light reception 
surface of the light reception sensor 25. This is 
intended to improve the light reception efficiency of the 
light reception sensor 25. 

Next, emitting scanning light will be described. 
Figs. 8 and 9 are diagrams for explaining the 
emitted state of scanning light. Fig. 0 shows a state in 
winch scanning light is reflected by the first to third 
reflection surfaces of the polygon mirror, while Fig. 9 
shows a state in which scanning light is reflected by the 
fourth reflection surface of the polygon mirror. 

As shown in Fig. 8, in case scanning light is 
reflected by the first, second, and third reflection 
surfaces of the polygon mirror (corresponding to the 
reflection surface drawn with a solid line in Fig. 7B) 
the scanning light is reflected by the floor mirrors 23-1 
to 23-5 (the floor mirrors 23-4 and 23-5 are not shown,, 
and emitted through the first read window 13a. Herein 
since the surfaces of the polygon mirror have different 
angles of reflection, a scanning ray reflected from the 
first reflection surface fails on a first position el of 
a floor mirror, a scanning ray reflected from the second 
reflection surface falls on a second position e2 of the 
floor mirror, and a scanning ray reflected from the third 
reflection surface falls on a third position e3 of (he 
floor mirror. Thus, the incident positions are different 
from one another. 

The angles of incidence of the three scanning rays 
entering the floor mirror are therefore different from 
one another. The emission direction of a scanning ray 



reflected from each floor mirror varies depending on the 
incident position. For exampJe, the scanning ray 
reflected from the first position el is emitted in a 
direction a in Fig. 0. The scanning ray reflected from 
the second position e2 is emitted in a direction b in 
Fig. 8. The scanning light reflected from the third 
position e3 is emitted in a direction c in Fig. 8. 

Since the emission directions of scanning rays thus 
differ from one another, a scanning pattern supplied 
through the first read window varies slightly in terms of 
scar, position, and is available in three different kinds. 
In the case shown in Fig. 8, the three scanning rays a, 
b, and c trace trajectories that are mutually parallel. 
Thus, when one scanning pattern is created by a larger 
number of scanning rays, a range scanned by the scanning 
rays can be expanded. This leads to an increase in 
probability of scanning a bar code passing in front of a 
read window. Eventual ly, it becomes possible to improve 
the success rate of bar-code reading. 

Fig. 9 shows a state in which scanning light is 
reflected by the fourth reflection surface of the polygon 
mirror (corresponding to the reflection surface drawn 
with a dashed line in Fig. 713). The fourth reflection 
surface faces slightly up compared with the first to 
third reflection surfaces. The scanning light reflected 
from the fourth reflection surface of the polygon mirror 
therefore falls on the floor mirrors 23-6 to 23-8 (the 
floor mirror 23-7 is not shown) mounted at a position 
higher than the floor mirrors 23-1 to 23-5. 

Of the scanning light, scanning rays reflected from 
the floor mirrors 23-6 and 23-7 are emitted as a scanning 
ray b through the first read window. By contrast, a 
scanning ray reflected from the floor mirror 23-8 is 
emitted as a scanning ray a through the second read 
window. owing to this structure, the read window through 
which scanning light is emitted can be changed from one 
to the other according to the length of a period during 



which laser light is scanned. 

As mentioned above, the number of scanning rays 
generated during one rotation of the polygon mirror can 
be increased by differentiating the inclinations of the 
reflection surfaces of the polygon mirror. Besides, the 
read window through which scanning light is emitted can 
be changed from one to the other. 

Fig. 10 is a diagram showing scanning patterns 
supplied through the first and second read windows. 
Straight lines shown in Fig. 10 indicate trajectories of 
scanning rays. Reference numerals assigned to the 
scanning rays indicate the associated floor mirrors and 
reflection surfaces of the polygon mirror. For example, 
23-1 denotes a trajectory of a scanning ray reflected 
from the floor mirror 23-1, and implies that this 
scanning ray is reflected from the first reflection 
surface of the polygon mirror. 

Straight lines 23-1 to 23-7 indicate trajectories of 
scanning rays emitted through the first read window. 
Straight lines 23-8 indicates a trajectory of a scanning 
ray emitted through the second read window. 

Scanning rays reflected from the first to third 
reflection surfaces of the polygon mirror fall on the 
floor mirrors 23-1 to 23-5. F.acl, of the floor mirrors 
therefore generates three scanning rays during one 
rotation of the polygon mirror. Three scanning rays 
reflected from the floor mirrors trace trajectories that 
are mutually parallel with given gaps among them. 

A scanning ray emanating from the floor mirror 23-1 
is substantially horizontal relative to the read window. 
Scanning rays emanating from the floor mirrors 23-2 and 
23-5 are angled substantially at 45". The scanning ray 
emanating from the floor mirror 23-2 angles right, while 
the scanning ray emanating from the floor mirror 23-5 
angles left. 

Likewise, a scanning ray emanating from the floor 
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mirror 23-3 angles eight, while a scanning ray emanating 
from the floor mirror 23-4 angles left. These scanning 
rays are angled more sharply than those emanating from 
the floor mirrors 23-2 and 23-5. 

Scanning light reflected from the fourth reflection 
surface of the polygon mirror enters the floor mirrors 
23-6 to 23-8. While the polygon mirror is making one 
rotation, each of the floor mirrors 23-6 to 23-8 
generates one scanning ray. 

A scanning ray emanating from the floor mirror 23-6 
is scanned at substantially the same angle as (but is 
slightly mismatched with) the one emanating from the 
floor mirror 23-2. The scan position of the scanning ray 
is a position at which the scanning ray emanating from 
15 the floor mirror 23-2 does not scan. Likewise, the 

inclination of a scanning ray emanating from the floor 
mirror 23-7 is slightly different from that of the one 
emanating from the floor mirror 23-5. The scan position ' 
of the scanning ray is a position at which the scanning 
ray emanating from the floor mirror 23-5 does not scan. 

Each of the floor mirrors 23-6 and 23-7 generates 
one scanning ray during one rotation of the polygon 
mirror. Owing to this small, number of scanning rays 
2 emanating from each of the floor mirrors 23-6 and 23-7, 

the number of scanning rays emitted through the first 
read window can be increased. Eventually, the 
possibility that a bar code is scanned car, be improved. 

As mentioned above, scanning rays to be scanned are 
emitted in about five directions through the first read 
window. Even if bar codes passing the first read window 
are tilted in various directions, any of the scanning 
rays can scan the bar codes in units of a readable 
length. Consequently, the probability of reading a bar 
code can be improved. A scanning pattern dependent on 
the floor mirrors 23-1 to 23-5 is created by three 
scanning rays that are scanned mutually parallel. Even 
if a bar code passes a position that may not be able to 
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be scanned by a single scanning ray, since Lhe number of 
scanning rays is large, a wide scan range is ensured. 
Consequently, if a plurality of scanning rays are 
employed, any of them can scan the bar code. Eventually, 
5 the probability of reading a bar code further improves. 

A scanning ray emanating from the floor mirror 23-8 
is scanned horizontally and emitted straight through the 
second read window. Herein, the length of the floor 
mirror 23-8 is longer than those o[ the other floor 
10 mirrors 23-1 to 23-7. The scanning ray emanating from 

the floor mirror 23-8 therefore lasts longer. 

A scanning ray emitted through the second read 
window has the scan direction thereof fixed. The 
scanning ray is therefore suitable for a bar code or an 
object of reading of which orientation is determined in 
advance or for a bar code of which position can be 
aligned in a direction optimal for reading. 

Thus, the reader of this embodiment produces a total 
of 18 scanning rays during one rotation of the polygon 
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q In the example of Fig. 10, each of the floor mirrors 

N= 23-6 to 2 3-8 produces one scanning ray during one 

W rotation of the polygon mirror. The number of scanning 

rays emanating from each floor mirror can be varied by 
modifying the number of reflection surfaces of the 
polygon mirror for transmitting scanning light to floor 
mirrors. The number of scanning rays emanating from each 
floor mirror is therefore not limited to the value shown 
in Fig. 10. The reader shown in Fig. 10 has the 
precondition that only one scanning ray is emitted 
through the second read window. 

Fig. 11 is a diagram showing trajectories 
constituting scanning patterns on read surfaces. As 
shown in Fig. 11, a total of 17 scanning rays are emitted 
35 through the first read window, while one scanning ray 
permitting a long scan width is emitted through the 
second read window. 
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Fig. 12 is a diagram showing trajectories of 
scanning rays at a distance from the read windows. In 
this case, examples of scanning rays at a position 
distanced by 100 mm from the read windows are shown. 
Compared with the scanning patterns shown in Fig. II, the 
scanning patterns spread widely as a whole. As shown in 
Fig. 11, the larger the distance from the read windows 
is, the more widely the scanning patterns spread. 
Consequently, even if the position of a bar code passing 
a position away from the reader is a position off the 
center of a read window, the probability that the bar 
code is scanned is high. Eventually, the success rate 
(read probability) of reading a bar code improves. 

F.igs. 13A to 13C are views showing the usages of the 
reader of this embodiment. Fig. I.3A shows an example of 
using the reader as a stationary reader. Fig. 1313 shows 
an example of using the reader as a gun reader. Fig. j 3c 
shows an example of using the reader as a touch reader. 

For using the reader as a stationary reader, the 
reader body is mounted on the stand. In this case, the 
grip of the reader is inserted into a holder section of 
the stand. Thus, the reader body is immobilized and the 
read windows face in a given direction. 

For reading bar codes in this state, articles 
bearing bar codes are passed with the bar codes opposed 
to the read window employed. As already described, a 
scanning pattern 10 permitting scanning in a plurality of 
directions is supplied through the first read window. 
The scanning rays scan a wide range. As shown in Fig. 
13A, a bar code is scanned by numerous scanning rays 
having different inclinations. For reading bar codes 
using the stationary reader, the inclinations of the bar 
codes passing the read window are not constant as long as 
a user is not especially conscious of them. However, 
since a bar code is scanned using the above scanning' 
pattern, even if a bar code passing the read window 
employed is tilted, the possibility that the bar code is 
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scanned by any of the scanning rays is high. 

For using the reader as a gun reader, as shown in 
Fig. 1813, a user holds the grip and directs the read 
window employed toward a bar-code surface located at a 
far position. The bar-code surface is then scanned using 
the scanning pattern. When the reader is used as a gun 
reader, bar codes are often at a distance from the read 
window. Similarly to those scanned by the stationary 
reader, the bar codes do not have a constant inclination. 
In particular, bar codes supposed to be read by a gun 
reader include those located beyond one's reach and those 
carried by heavy articles. m some cases, the 
orientations of bar codes cannot be changed. Even when 
the reader is used as a gun reader, the scanning pattern 
supplied through the first read window is used to read 
bar codes. The scanning pattern spreads more widely as 
it gets farther from the read window employed. If the 
read window employed is only aimed roughly at a bar code, 
the desired bar code can be scanned. 

For usj,, y ,he reader as a touch reader, as shown in 
y Fig " 13C ' a user hoJt, s the grip of the reader body. The 

Q second read window is then brought to the position of a 

i specific bar code on, for example, a bar-code menu. A 

scanning ray emitted through the second read window is 
used to scan the bar code that is an object of reading. 
The scan direction of the scanning ray emitted through 
the second read window is fixed. Since the bar-code menu 
is placed near the user's hand, it is easy to align the 
bar code. 

When the scanning pattern supplied through the 
second read window is made different from that supplied 
through the first read window so that 

mutually-intersecting scanning rays to be scanned in many 
directions will not be produced, the scan range of the 
scanning ray emitted through the second read window is a 
quite limited range. For example, when a scanning ray 
that is emitted through the second read window is only 
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the one scanned in one direction as shown in Fig. 10, the 
scanning pattern supplied through the second read window 
merely enables horizontal and linear scanning of a scan 
surface . 

A bar code is in principle long sideways. When 
scanned in a direction along the shorter edges of a bar 
code, the bar code cannot be read. A scanning ray 
emitted through the second read window is therefore 
designed to be scanned in one direction. Consequently, a 
bar code that is not an object of reading or any other 
unwanted area will not be scanned. Reading an unwanted 
bar code or an incidence posing a problem when a bar-code 
menu is read can be avoided. 

When the reader is used as a touch reader, it is 
possible to align the inclination of a bar code with the 
read window employed. Scanning rays having different 
scan directions are therefore unnecessary. When the 
reader is used as a touch reader, therefore, one scanning 
ray emitted through the second read window and scanned in 
one direction is used to read bar codes. 

A scanning ray has a minimum diameter at a focal 
position. The smaller the diameter is, the thinner the 
readable bars of a bar code are. When a bar code is 
located at (or in the vicinity of) the focal position of 
^ 25 a scanning ray, even if the bar code consists of thin 

bars, reading succeeds. it is therefore preferable that 
a position at which a scanning ray is focused be in the 
vicinity of the position of a bar code to be read in each 
read form. 

When the reader is used as a stationary or gun 
reader, bar codes pass a position away from the read 
window employed. it is therefore preferable that the 
focal position of scanning rays emitted through the first 
read window be a position away from the read window, for 
example, a position several tens of centimeters away 
therefrom. For a larger read range> . fc ^ rBquired ^ 

a readable area is realized ahead and behind the read 
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window. Consequently, a reai , dep th permitted by scanning 
rays emitted through the Cirst read window should 
preferably be large. 

When the reader is used as a touch reader, a bar 
code is located very close to the read window employed. 
It is therefore preferable that the focal position of a 
scanning ray emitted through the second read window be on 
or near the second read window. Moreover, since the 
spacing between a bar code and the read window is not so 
large, the read depth of a scanning ray emitted through 
the second read window may be smal.J. 

When the reader is used as a touch reader, if the 
read depth of scanning light emitted through the second 
read window is large, a bar code located at a position 
away from the second read window is also scanned. in 
this case, the possibility of reading a bar code that 
need not be read is high. For reading a bar-code menu, 
especially, while the reader is being moved to a desired 
bar code, it passes over the other bar codes recorded on 
the menu sheet. At this time, there is a possibility 
that the scanning light may scan the other bar codes and 
read them. The bar codes recorded on the menu sheet are 
valid data irrespective of whether or not they are 
objects of reading. while the reader is being moved, if 
unnecessary bar codes are read, unwanted information is 
input to cause a problem. 

For preventing the occurrence of a problem, it is 
preferable that the read depth of scanning light emitted 
through the second read window be small. 

Fig. 14 is a view showing a variant of the reader of 
this embodiment. A reader shown in Fig. 14 has, unlike 
the reader shown in rig. f, , the f irst read window and 
second read window thereof angled differently. 

Scanning light emitted through the first read window 
J.S emitted horizontally or slightly downward in Fig. 14 
with the read window directed substantially in a vertical 
direction. When the reader is mounted on the stand, it 
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is preferable, i„ consideration of the height of the read 
window and a position at which an article bearing a bar 
code passes, that the scanning light emitted through the 
first read window be angled slightly downward. 

In contrast, the emission direction of scanning 
light emitted through the second read window is obliquely 
up. 

A conventional touch reader uses an I..KD as a light 
source to illuminate the whole of a range having almost 
the same size as a read window. To use the conventional 
touch reader, a user should merely aim at a proper 
position so as to put the read window employed in the 
vicinity of a bar code. The bar code is then illuminated 
entirely by light emanating from the LED, and can be 
read . 

However, in the case of the reader of this 
embodiment, what is emitted through the second read 
window is a linear scanning ray (laser light, alone. A 
range illuminated by the scanning ray is linear. [ n this 
case, unless a bar code is placed exactly at a position 
at which the scanning ray passes, the bar code will not 
be scanned by the scanning ray and cannot be read. For 
reading an intended bar code correctly, therefore, it is 
important to locate a position at which a scanning ray 
scans and a position of a bar code and to align a read 
window with the bar code. 

When a user's line of vision and an emission 
direction of scanning light emitted through the second 
read window are coincident with each other and a bar code 
-lies on an extension of the emission direction of 
scanning light, it is easy to align the read window with 
the bar code. when the reader is used as a touch reader 
(in particular, when a bar-code menu is placed on a 
tabietop), a bar code that is an object of reading is 
located obliquely ahead of a user. Tor reading a 
bar-code menu, a user is thought to bring the reader into 
oblique contact with the bar code for reading. The 
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reader of this embodiment is realized from this 
viewpoint. The emission direction of scanning light 
emitted through the second read window is, as 
illustrated, obliquely up. a user can therefore easily 
a.un at the position of a bar code. The emission 
direction of scanning light emitted through the second 
read window and a user's line of vision can be coaxial ly 
coincided with each other. 

In the case of Fig. l4 , three scanning rays having 
different incJ inations are emitted through the first read 
window. one scanning ray permitting a large scan width 
xs emitted through the second read window. Incidentally 
the number of scanning rays is not limited to the one 
shown in Fig. 14. 

Fig. 15 is a four-side view of the reader shown in 
Fig- 14. A plan view is seen in the left upper area in 
the drawing, a side view is seen in the left lower area 
a back view is seen in the right lower area, and a top 
view is seen in the right upper area. A cover 14 molded 
using a member having elasticity, for example, rubber is 
attached to the perimeter of the second read window 
When the second read window is used to read a bar code 
the cover prevents the second read window from coming 
into direct contact with a surface bearing a bar code or 
the like and being flawed. Moreover, the cover absorbs 
-impact occurring when the read window is brought into 
contact with the bar-code surface. In addition, the 
cover exerts the operation of a spacer for separating a 
bar code and the second read window optimally for reading 
of the bar code. when this kind of cover is attached, a 
bar code that is an object of reading is located around 
the tip of the cover. Consequently, the focal position 
of scanning light emitted through the second read window 
(a position at which the scanning light is focused, 
should preferably be the position of the tip of the cover 
or a position slightly ahead of the tip. 

Indicators 16a and 16b for notifying a user of 
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whether or not a bar code has been read normally are 
located on the upper margin of the second read window and 
on the back side of the reader respectively. Fig. 14 
shows an example in which an indicator 16b is located on 
the cover 14 attached to the perimeter of the second read 
window. An indicator on the back side is not shown. 

The indicators If.o and 16b are .1. j t when a bar code 
is read normally or reading a bar code fails, whereby a 
user is notified of a bar-code reading situation. 

Another mechanism for notifying a bar-code reading 
situation is a speaker lor giving a reporting sound. 

Moreover, a mode selection switch 15b is located on 
the back side of the reader. The operation of the mode 
selection switch will, be described in detail later. in 
short, the mode selection switch is used to change a read 
mode in which a bar code is read using scanning light 
emitted through the first read window into a read mode in 
which a bar code is read using scanning light emitted 
through the second read window, or: vice versa. 

A cable is coupled with the rear end of the grip, 
though it is not shown in Fig. 15. 

Fig. 16 is a view showing a state in which the 
reader shown in Fig. 1.4 is mounted or. the stand and used 
as a stationary reader. When the reader is used as a 
stationary reader, a scanning pattern (A rnu I. t i -scanning 
pattern. Scanning using the rnu I t i -scann ing pattern is 
referred to as multi-scanning.) being supplied through 
the first read window and permitting scanning in a 
plurality of directions is used to scan bar codes. in 
this case, when the reader is placed to have such a 
positional relation that it is opposed to a user, 
scanning light is emitted toward the user through the 
read window. when the reader is thus placed, the 
maneuver for reading can be achieved readily. 

Moreover, since the range scanned using a scanning 
pattern supplied through the first read window 13a 10c is 
wide, when a bar code 4 passes through a scan area 10c, 
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the bar code can be read. When a user intends Lo have a 
bar code read, he/she need not be so greatly conscious of 
a position at which an article 100 is passed. The wider 
the scan area is, the greater is the freedom of setting a 
position as an article passes. 

Incidentally, a dent 5 for guiding the cable 3 
coupled with the end of the grip Lo the forward side of 
the stand is formed on the base of the stand. 

Fj-g- 17 is a view showing an example of using the 
reader as a gun reader. When the reader is used as a gun 
reader, a user holds the grip and directs the first read 
window toward a bar code borne by an article. Even in 
this case, multi-scanning is performed for reading. This 
usage is suitable for a case in which it is hard to match 
the position of a bar code with a specific direction. 

Fig. 18 is a view showing a case in which the reader 
shown in Fig. 14 is used as a touch reader. In the case 
shown in Fig. ] 8 , the reader is brought to the position: 
of a specific bar code on a bar-code menu 4. The bar 
code that is an object of reading is thus approached to 
the second read window. The reader shown in Fig. ]4 has 
the second read window slightly inclined relative to the 
first read window. The second read window faces slightly 
up. For reading a bar code, the bar-code menu is often 
Placed on a desk or the like for reading. The reader is 
held over the bar-code menu. When the second read window 
15 inclu,ed 35 shown in Fig. 14, and when the second read 
window approaches a bar code, the second read window can 
be bought into contact with the bar code in a natural 
manner . 

As already described, the reader is provided with 
indicators, such as LEDs, that, when reading a bar code 
has completed normally, notify a user of the fact. When 
the reader is used as a stationary reader, the user is 
opposed to the read window. For the use of the reader as 
a stationary reader, therefore, an indicator should be 
formed on a read window so that it can be discerned 



43 



eas i ly . 

When the reader is used as a hand-held reader, a 
user cannot discern the read window but can merely see 
the back side of the reader. if an indicator were 
5 located only on a read window, the user using the reader 
as a hand-held reader would have difficulty in discerning 
the indicator. However, since another indicator is 
located on the back side of the reader, the user can 
drscern the indicator even when using the reader as a 
10 hand-held reader. 

In the reader shown in Fig. 14, an indicator is 
located on each of the read window and the back side of 
the reader, so that the lit state of an indicator can be 
checked from either the front or back side of the reader. 
S AS f ° r the indicators, different indicators may be placed 

^ ° n the fr ° nt and back side of the reader respectively A 

' .y"t source (LED or the like) for indication may be 
shared by the indicators. Light emanating from the LED 
"ay be guided to the front and back sides so that the 
Plurality of indicators can be lit simultaneously. For 
reducing the number of parts, the same light source 
should preferably be shared. 

Fig- 19 is a diagram showing the structure of the 
indicators sharing the same LED light source. In the 
case shown in Fig. 19 , an LED light source 5 is placed on 
the back side of the reader. A clear member 53 made of a 
resrn or the like is located ahead of the LED light 
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When light is passed through a transparent member 
>f- the angle of Incidence of. the light incident to a wall 
of the member is equal to or smaller than a critical 
angle, the incident light ls reflected fully. ,f , „e 
angle of incidence of the light is larger than the 
critical angle, the incident light is emitted outside 
-15 from the wall of the member. 

The indicators shown in Fig. 19 are realized by 
making the most of the foregoing nature of light. 
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One end of the clear member is, as mentioned above, 
provided with the LED light source 5), and the other end 
thereof serves as the indicator 16b located on the second 
read window 13b. An opalescent member 52 is placed at an 
end of the clear member 53 in the vicinity of the LED 
light source 51, whereby the indicator 16a on the back 
side of the reader is materialized. 

Light emanating from the LED light source enters the 
clear member 53. Light entering the wall of the clear 
member at an angle equal to or smaller than the critical 
angle is guided to the indicator 16b located on the 
second read window 13b. Thus, the indicator on the 
second read window is illuminated. 

By contrast, light emanating from the LED light 
source 51 and entering the wall of the clear member at an 
angle equal to or larger than the critical angle passes 
through the clear member and is emitted outside. The 
opalescent member is located at a position at which light 
emanating from the LED light source is emitted outside. 
Light emanating from the LED light source is therefore 
emitted directly through the opalescent member, whereby 
the indicator or, the back side of the reader is 
illuminated. The opalescent member acts as a plane of 
diffusion and scatters light emanating from the LED light 
source. A user can therefore discern the contents of 
indication made by the indicators in a wide range. 

Owing to the foregoing structure, the common LED 
light source 51 is used to allow the indicators 16b and 
16a located or. the front and back sides of the reader to 
make indication for notifying a bar-code reading 
situation . 

Figs. 20A and 20H are vjRWS showjng t|)e s(am] Qn 
which the reader is mounted. The reader is the same as 
the reader shown in Fig. l6 . Fig. 20A , s an oblique view 
and Fig. 20B is a side view. 

As already described, the grip 12 of the reader is 
inserted into the holder section 62 of the stand. Thus, 
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the reader 1 is fixed to the stand 2. Since the cable 3 
is extending from the bottom of the reader, a notch 63 is 
formed on the front side of the holder section for fear 
the cable 3 may interfere with mounting or dismounting of 
the reader on or from the stand 2. 

For using the reader as a stationary reader, the 
reader is positioned so that the read window thereof will 
be opposed to a user with a counter or the like between 
them and scanning light will, be emitted toward the user. 
This layout facilitates the work of bar-code reading. By 
contrast, for using the reader as a hand-held reader, the 
reader must be dismounted from the stand and drawn close 
to the user. 

In consideration of the foregoing usages, it is 
0 15 required to form a notch, through which the cable of the 

rjj reader can be led out, on the holder section of the stand 

for fear the cable may interfere with mounting or 
dismounting of the reader on or from the stand. From the 
viewpoints of the position of the reader used as a 
stationary reader and of the work of mounting or 
P dismounting the reader on or from the stand, the notch 

H; should preferably be formed on the front side of the 

Q holder section facing a user. 

Jj Moreover, a dent 4 is formed on the base of the 

*0 25 stand so that xt w il-l extend from under the holder 

section of the stand toward the user side. When the 
reader is mounted on the stand, the cable lies in the 
dent. The cable can thus be led into the user side. The 
cable coupled with the end of the grip cannot be bent 
very sharply. Forming the dent or, the base of the stand 
is therefore effective in the sense of protecting the 
cable . 

The holder section is pivotable in arrow directions 
in Figs. 20A and 20B relative to the base of the stand. 
The read window employed of the reader and the emission 
direction of scanning light emitted through the read 
window can be set at a desired angle. As shown in Fig. 
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20B, the emission direction oC scanning light emitted 
through the read window employed can be adjusted freely 
within the pivotabie range of the holder section. 

Fig. 21 is a three-side view of the stand on which 
the reader of this embodiment is mounted. in Fig. 21, a 
top view is seen in the left upper area, a front view' is 
seen in the left lower area, and a side sectional, view is 
seen in the right upper area. The holder section of the 
stand is supported at two points by the base. The points 
serve as fulcrums. The dent formed on the base has a 
shape spreading toward the edge of the base. The tip of 
the holder section is made wider so that the end of the 
grip of the reader can be introduced readily. 

The stand shown in Fig. 2 1 is made of, for example, 
a resin. 

A spring is located at one of the fulcrums of tlie 
holder section. A locking member 624 is attached to the 
other end of the spring. A plate such as a metallic 
plate is screwed to the bottom of the base. These 
components will be described in detail, later. 

Fig. 22 is a four-side view showing a state in which 
the reader is mounted on the stand. In Fig. 22, a back 
view is seen in the left upper area, a side view is seen 
in the left lower area, a front view is seer, in the right 
lower area, and a top view is seen in the right upper 
area. As shown in Fig. 22, when the reader 1 is mounted 
on the stand 2, the read windows (especially the first 
read window) can be placed at proper heights and fixed in 
desired directions. The reader is merely inserted into 
the holder section of the stand and locked in the holder- 
section owing to its own weight. The work of mounting or 
dismounting the reader on or from the stand (especially 
dismounting) can be achieved readily. 

Fig. 23 is a view showing adjustment of an angle at 
which the holder section of the stand is set. In the 
case shown in Fig. 23, the right hand of the drawing is 
the user side. Fig. 23 shows three states; a state in 
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which the reader is mounted upright, n state (a) in which 
the reader is tilted toward the user side to the greatest 
extent and the first read window faces down, and a state 
(b) in which the reader is tilted toward the side 
opposite to the user side to the greatest extent and the 
first read window faces fully up. 

As shown in Fig. 23, the angle of the reader can be 

adjusted freely within a range from a position a to b. 

The reader can be set at an optimal angle according to 

the installation site of the reader or the usage of the 

reader. 

The stand can not only be placed on a counter but 
also, for example, be hung on a wall. When the stand is 
hung on a wall, the reader is immobilized at the position 
b in Fig. 23. 

in case the wall has a metallic surface, a magnet or 
the like may be attached to the bottom of the stand so 
that the stand can be attracted to the wall. when the 
wall does not have the metallic surface, the stand is 
hung as described below. 

As shown in Fig. 21, a screw hole 601 is formed 
around the center of the stand base. The screw hole is 
used to screw the stand 2 to a wall. The stand can thus 
be hung on the wall. However, when the stand is 
supported at only one point, there is a possibility that 
the stand rotates with the screwed point as a center 
The stand cannot therefore be fixed to the wall on a 
stable basis. 

A method of preventing the rotation of the stand is 
a method in which a plurality of screw holes are formed 
-in the stand. if this method were adopted, since the 
stand is fixed at the plurality of points, the stand wi . 1 
not rotate. However, since numerous holes are bored in 
the stand, the appearance is not good. 

A plate 611 such as a metallic plate is therefore, 
as shown in Fig. 1.9, attached to the bottom of the stand 
base of this embodiment. The plate may have, for 
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example, a round shape. The shape of the plate is not 
limited to the one shown in Fig. 24. Supposing the pjate 
«.s a metallic plate, since the plate has weight, it fills 
the role of a weight. When the reader is mounted on the 
stand, since the center of gravity of the stand can be 
lowered, the stand becomes stable. 

A part A of the plate 6.11 is molded in line with the 
shape of the base 6 1 of the stand 2. Normally, the plate 
611 will not come out of the stand 2. The plate 611 and 
stand 2 are secured with two screws. A screw hole used 
to fix the plate and bored in the stand is shown even in 
the front sectional view of Pig. 21. 

The plate has three holes along the same line. j„ 
the state shown in Fly. 24, that Is, in a normal state, a 
S h ° le C in the Center «f the plate coincides with the 

fi position of a screw hole 601 in the stand base. Two 

SCrSW h ° leS are fo ™e<' intermediately between the center 
^ hole c and a h °Je a in the plate. 

E For ,ia »ging the stand on a wall, as shown in Fig. 

O 2 0 25, the plate is turned upside down relative to the state 

^ shown in Fig. 24. An upper view in Fig. 25 is a view of 

^ the back side of the plate, and a lower view therein is a 

3 V1SW ° f the ' ateraJ side thereof. In this state, the 

*J Hole a of the plate coincides with the screw hole of the 

0 25 Stand baSS - The hole b of the plate comes out of the 

s tand 
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For hanging the stand on a wail, the hole b of the 
plate and the hole of the stand base (hole a of the 
plate) are used to attach screws. The stand is thus 
30 fixed to the wall. Fig. 26 is an oblique view showing 

the work of attachment. Fig. 27 is a side sectional v 
showing the stand 2 in a state in which the stand 2 is 
hung on a wall 150. As shown in these drawings, in thi 
embodiment, the stand is screwed at two points. The 
stand will not rotate when hung on a wall. Moreover, the 
work of screwing the plate can proceed smoothly. 

Without a mechanism for stopping the pivoting of the 
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holder section, there i.s a possibility that when the 
reader is angled even slightly, it is turned to the 
position a in Fig. 23 because of the weight of the reader 
and other factors. The stand in this embodiment is 
therefore provided with a mechanism for controlling the 
pivoting of the holder section in a multistage fashion 
and for stopping the pivoting of the holder section. 

Fxq. 28 is an explanatory view concerning a tilt 
mechanism. Fig. 29 is a side perspective view showing 
the major portion of the stand having the tilt mechanism 
in enlarged form. Fig. 30 is a front view of the major 
portion. A supporting member 622 having a plurality of 
teeth in an arc form is fixed to the base of the stand. 
^ A spring G23 is located at one of the fulcrums of the 

| 15 »°ider section. The other end of the spring is attached 

S to a lock ing member 624 that is shaped to mesh with the 

0J teeth of the supporting member fixed to the base. The 

/Jj locking member is constrained to go toward the fulcrum 

because of the elasticity of the spring. 

Since the tilt mechanism is employed in the stand, 
when the holder section is pivoted, the teeth of the 
supporting member are meshed with the teeth of the 
locking member. The supporting member is constrained to 
go toward the fulcrum due to the elasticity of the 
spring. The holder section 62 can therefore be locked in 
a pivoted state. Consequently, a multi-stage angle 
adjustment can be realized. 

Fig. 2 9 shows the cable 3 led out from the bottom of 
the reader. The cable is bent toward the read-window 
side of the reader so that the cable can be led out to 
the user side without fail when the reader is mounted on 
the stand. 

As mentioned above, when the reader is mounted on 
the stand, the reader can be used as a stationary reader. 
If necessary, the reader can be dismounted from the stand 
and used as a hand-held reader. 

For using the reader as a hand-held reader, a user 
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holds the grip 12. When the reader is mounted on the 
stand, the grip of the reader is inserted into the holder 
section. For dismounting the reader from the stand, it 
is impossible to hold the grip and dismount the reader. 
Unless hands are changed, the grip cannot be held. For 
dismounting the reader from the stand, the head must be 
held. The head is larger than the grip and hard to hold 
with a hand. Especially, a user having small hands may 
not be able to raise the head with one hand. Thus, there 
is a problem that the work of dismounting the reader from 
the stand is troublesome. 

In order to solve this problem, the grip is designed 
to be held with the reader mounted on the stand. 

Fig. 31 shows a stand proposed to solve the problem. 
In Fig. 31, a laying stand 64 is attached to the stand 
that has been described so far. The laying stand has a 
tongue 65 on the bottom thereof. The tongue is inserted 
into the holder section. The laying stand 64 is 
attachable and detachable to and from the stand body. 
When needed (for laying the reader), the laying stand is 
attached to the stand body. when not needed (for 
erecting the reader,, the laying stand is detached from 
the stand body. 

Fig. 32 is a view showing a state in which the 
reader is mounted on the laying stand. The reader 1 is 
laid on the laying stand shown in Figs. 3 1 and 32. 
Specifically, the head 11 of the reader 1 is placed on 
the laying stand. Even in this case, no special 
mechanism is needed in order to fix the head of the 
reader to the laying stand. The reader .1 is merely 
locked on the laying stand owing to its own weight. 

However, when the reader is laid, the grip comes out 
sideways. The reader cannot be laid on the laying stand 
on a stable manner when no measure is taken. The laying 
stand is therefore provided with three walls 641, 642, 
and 643 for supporting the head. The right and left 
walls 641 and 64 2 of the laying stand support the lateral 



side of the head 11. of Lhe reader and part of the front 
side of the head .11. The wal l 643 formed at the deep end 
of the laying stand supports the back side of the head Jl 
of the reader. Owing to these walls, the orientation of 
the first read window 13a of the reader is defined. The 
first read window can be directed toward the user side. 
Furthermore, it can be prevented that the reader falls 
off the laying stand. 

In Fig. 32, the grip of the reader is located on the 
light hand. Thus, the grip is not inserted into the 
stand but conies out of the stand. A user can therefore 
hold the grip readily. The reader can be dismounted from 
the stand with the grip thereof held. 

The laying stand has a symmetric shape. As shown in 
Figs. 33A and 33B, the grip can be placed on either the 
right or left hand. Fig. 33A shows a state in which the 
grip is placed on the left hand (relative to a user). 
Fig. 33B shows a state in which the grip is placed on the 
right hand (relative to a user). Fig. 33B shows the 
walls supporting the front side of the head, while Fig. 
33A does not show the walls for better understanding of 
the state of the head on the laying stand. 

As shown in Figs. 33A and 3313, the grip J 2 of the 
reader 1 can be placed on either the right or left hand. 
Depending on whether a user is right-handed or left- 
handed, the orientation of the grip of the reader that is 
laid on the stand can be selected freely. 

When intending to have a bar code read, a user tends 
to pass the bar code intentionally horizontally or 
vertically by the read window employed. Moreover, a bar 
code is printed lengthwise on, for example, a can. Thus, 
in many cases, the width or length direction of an 
article bearing a bar code agrees with the longitudinal 
direction of the bar code. It may be a matter of course 
in terms of the user's way of maneuvering the reader that 
the probability that the orientation of a bar code 
passing the read window is a horizontal or vertical 
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direction is high. 

When the reader is used as a stationary reader in 
order to read a bar code, a. It hough the angle of the bar 
code need not concern the user, it is preferable in 
consideration of the aforesaid point that the scanning 
pattern supplied from the read window employed includes a 
substantially horizontal or vertical scanning ray. 

When the reader is mounted on the laying stand, it 
JS angled so that at least one scanning ray constituting 
the scanning pattern supplied from the first read window 
scans horizontally. More particularly, as shown in Figs. 
33A and 33B, the reader is placed so that the grip 12 of 
the reader 1 slightly slants down. When the reader is 
angled this way, one of scanning rays constituting the 
scanning pattern is scanned horizontally. 

Likewise, the reader is placed so that one of the 
scanning rays constituting the scanning pattern supplied 
through the first read window 13a is scanned vertically. 

Since the scanning pattern thus includes horizontal 
and vertical scanning rays, the horizontal or vertical 
orientations of bar codes, with which the bar codes are 
passed at a high probability, agree with the scan 
directions of the scanning rays. Reading bar codes can 
be achieved more reliably. 

Figs. 34 and 35 are views showing the reader erected 
on the stand in comparison with the reader laid on the 
stand. Fig. 34 shows an erecting stand, while the Fig. 
35 shows a laying stand. 

As shown in Fig. 34, when the erecting stand is 
used, the grip 12 is inserted into the holder section. 
The reader mounted on the stand is stable. However, it 
is hard to dismount the reader from the stand by holding 
the grip. The work of mounting or dismounting the reader 
is rather hard to do. 

As shown in Fig. 35, when the laying stand is used, 
since the grip of the reader is easy ,to hold, the work of 
mounting or dismounting the reader can be carried out 



eai.cienl.ly. j „ particular, when the reader is used as a 
hand-held reader, it becomes unnecessary to change hands. 
However, since the grip ls coming out sideways, it is 
hard to balance the weight of the reader. The reader 
mounted on the stand does not become stable immediately. 

A user is therefore requested to select the erecting 
stand or laying stand by taking account of the usage of 
the reader and the merits and demerits of the stands. 

When the reader is used as a stationary reader or 
gun reader, the scanning pattern supplied through the 
first read window 13a is used to perform multi-scan. The 
scanning light emitted through the second read window 13b 
xs-not directly involved in reading of bar codes. 

As shown in Figs. 9 and 14, the supply direction of 
the scanning pattern through the first read window 13a is 
different (has a different angle) from the emission 
direction of the scanning light through the second read 
window 13b. if scanning light is emitted through both 
the first and second read windows, in case the reader is 
used as a stationary or gun reader, when the scanning 
pattern supplied through the first read window is 
directed toward a bar code that is an object of reading, 
the scanning light emitted through the second read window 
travels in a direction completely different from the 
direction toward the bar code that is an object of 
reading, and therefore scans something that has no 
relation to the bar code. 

There is a possibility that light reflected from 
anything other than a bar code that is an object of 
reading, which has been scanned by the scanning ray 
em,tted through the second read window, may be detected 
by the reader. This results in noise or incorrect 

recognition by the rparlor t ., . i • 

y Liie reader. In this case, the reader 

causes a read error. 

By contrast, when the reader is used as a touch 
reader, the scanning pattern supplied through the first 
read window is not used for bar-code reading. However 
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as shown In Fig. | 3C, even when the scanning ray emitted 
through the second read window is used to read a bar code 
on a bar-code menu, if scanning rays are still emitted 
through the first read window, a bar code that is not an 
object of reading is scanned by the scanning rays emitted 
through the first read window. The reader then detects 
both reflected light of the scanning rays emitted through 
the first read window and reflected light of the scanning 
rays emitted through the second read window. 

In case the both kinds of refJected light contain 
bar-code data that is valid data, the reader cannot 
distinguish which is wanted data. In particular, since 
all bar codes recorded on a bar-code menu are valid data 
irrespective of whether the data is or is not required to 
be input, two different bar codes coexist. This leads to 
a problem that double bar-code read occurs. In this 
case, since it is impossible to input the required 
information alone, the input information must be erased 
or data must be input again. 

In order to solve the foregoing problem, according 
to a read form of the reader, it is required to 
substantially invalidate bar-code rending based on 
scanning light emitted through a read window not 
associated with the read form during, for example, a 
period during which the scanning light is emitted through 
the read window not associated with the read form. 

Fig. 36 is a view showing part of a polygon mirror. 
A structure for use in locating a position scanned by a 
scanning ray is shown. A disk-like member 222 having a 
plurality of slits is placed on the base of the polygon 
mirror 22. A sensor 221 for detecting the passage of a 
slit is mounted on the base on which the polygon mirror 
is placed. When detecting passage of a slit, the sensor 
221 outputs a mirror position detection signal. 

One of the slits formed on the disk member 222 has a 
larger width in order to indicate a reference polygon 
position. The sensor is used to detect the slit 
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indicating the pos.iLi.ona J reference, whereby a control 
unit of the reader, which is not shown, recognizes that a 
specific surface of the polygon mirror has passed the 
sensor position. Thus, the control unit grasps the 
rotated state of the polygon mirror, and judges to which 
floor mirror scanning Light is incident. 

When the reference position is set to a specific 
position of the polygon mirror, it can be recognized that 
the specific position of the polygon mirror has passed 
the sensor position. By counting the number of slits 
passed after the detection of the reference position, it 
can be checked readily which surface of the polygon 
mirror has passed the sensor position. 

Fig. 37 shows the waveform of an output of the 
sensor shown in Fig. 36 and the waveform of a mirror 
position detection signal based on the output. Fig. 37 
shows the sensor output and mirror position detection 
signal. In Fig. 37, (1) is associated with the first 
reflection surface, (2) is associated with the second 
reflection surface, (3) is associated with the third 
reflection surface, and (4) is associated with the fourth 
reflection surface. 

Furthermore, in Fig. 37, reference numerals 23-1 to 
23-8 denote the f loor; mirrors to which scanning light 
reflected from the respective reflection surfaces is 
incident and which correspond to the floor mirrors shown 
in Fig. 7A. Herein, although "23-1 to 23-5" is written 
in Fig. 37, when the polygon mirror is rotating clockwise 
in Fig. 7A, the actual scanning order is the floor 
mirrors 23-3, 23-2, 23-1, 23-5, and 23-4. 

The sensor output shown in Fig. 37 is driven on 
every time a slit is detected, and driven off for the 
other things. The duration during which the output is on 
ts comparable to the width of a slit. As shown in Fig. 
37, the wide slit serving as a positional reference is 
formed so that it will be detected when scanning light 
reflected from the first reflection surface starts 
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scanning the floor mirrors 23- J to 23-5 (actually the 
floor mirror 23-3). 

When the wide slit is detected, the on duration of 
the sensor output is long. The control, unit of the 
reader which is not shown recognizes that the scanning 
light reflected from the first reflection surface of the 
polygon mirror has started scanning the floor mirror 
23-3. 

The number of slits formed on the disk member is 
predetermined. it is also predetermined which slit is 
associated with which position of which reflection 
surface of the polygon mirror. Once the positional 
relationships of the reference slit passing the sensor 
with the reflection surfaces of the polygon mirror are 
pre-set in the control, unit or the like, the control unit 
can readily grasp which reflection surface of the polygon 
mirror is reflecting light and which floor mirror is 
being scanned by the reflected light by counting the 
number of slits that have passed the sensor after the 
detection of the reference slit. The control unit then 
recogni7.es the period during which scanning light 
reflecting from the fourth reflection surface of the 
polygon mirror is scanning the floor mirror 150, and, as 
shown in Fig. 37, retains the mirror position detection 
signal in the on state during the period. 

Fig. 38 is a functional block diagram of the reader. 
In Fig. 38, reference numeral 221 denotes a sensor 
mounted on the base of the polygon mirror. The sensor 
221 detects a slit 223. 225 denotes a control unit for 
controlling the operations of the reader. 226 denotes a 
counter for counting the number of outputs of the sensor 
221. 2.1 denotes a laser diode serving as a light source. 
227 denotes a light detection circuit for detecting light 
reflected from a bar code. The operations of the laser 
diode 21 and light detection circuit 227 are controlled 
by the control unit 225. 

Furthermore, reference numeral 224 denotes a mode 



selection swjLch. The reader has two read modes: a first 
read mode ( mu 1 1 i-sca.ui Lng mode) in which a scanning 
pattern composed of a plurality of scanning rays emitted 
through the first read window is supplied, and a second 
read mode (single-scanning mode) in which one scanning 
ray is emitted through the second read window. A user 
manipulates the mode selection switch when he/she needs 
it, whereby the first read mode and second read mode can 
be changed. Thus, the user can designate a desired read 
mode . 

Fig. 39 is a flowchart describing read mode change 
achieved by manipulating the mode select Lot. switch. The 
control unit always monitors if the mode selection switch 
has been manipulated (step 901). When the mode selection 
switch is not manipulated, the read mode is regarded as 
the multi-scanning mode (step 90.3) and the light source 
is controlled so that scanning light will be emitted 
through the first read window. 

In contrast, when it is detected that the mode 
selection switch has been manipulated, the control unit 
changes the read mode into the^ft*- S can„lng mode and 
controls lighting of the light source so that scanning 
light will be emitted through the second read window 
alone (step 902 ) . 

Based on the thus -selected read mode, bar-code 
reading is executed. 

Fig. 4 0 is a flowchart describing how to control, 
lighting of the light source more particularly. 

What is needed in multi-scanning mode is scanning 
light emitted through the first read window 13a. 
Scanning light reflected from the floor mirror 23-8 is 
not needed to read bar codes. By contrast, what is 
needed in single-scanning mode is only the scanning light 
emxtted through the second read window 13b. Only the 
scanning light reflected from the floor mirror 23-0 is 
needed and the other scanning light is not needed. 

When the read mode is set to single-scanning, the 
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control „„i t operates the laser light source only during 
a period during which light reflected from the polygon 
mirror is scanning the floor mirror 23-8 (step 907), and 
reads a bar code. By contrast, when the read mode is set 
to the multi-scanning mode, the control unit does not 
operate the laser light source during a period during 
which the floor mirror 23-8 is scanned (step 908), and 
reads a bar code. 

Owing to the foregoing lighting controJ , scanning 
light can be emitted only through the read window 
associated with each read mode. 

Fig. 41 shows the waveforms of outputs of the 
components shown in Fig. 38. 

An output from the mode selection switch is fed to 
the control unit. For selecting the first read mode (for 
emitting scanning light through the first read window 
13a), the output is driven off. For selecting the second 
read mode (for emitting scanning Light through the second 
read window 13b), the output is driven on. The control, 
unit checks the output of the mode selection switch to 
see which read mode is selected. Depending on the 
result, the control unit controls lighting of the laser 
diode . 

The mirror position detection signal is identical to 
the one shown in Fig. 37, and remains on during a period 
during which light reflected from the fourth surface of 
the polygon mirror is scanning the floor mirror 23-8. 

During a period during which the mode selection 
switch remains on because a user intends to use the 
reader in second read mode or as a touch reader, scanning 
U-ght is emitted through the second read window 13b but 
scanning light must not be emitted through the first read 
window J3a. For a period during which the mirror 
position detection signal remains on, the control unit 
gives control so as to light the laser light source. For 
a period during which the mirror position detection 
signal remains off (the floor mirrors 23-1 to 23-7 are 
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being scanned), Lhe control ur.il. gives control so as not 
U> operate Lhe laser light source. Thus, laser light is 
emitted only through the second read window 13b. when 
the reader is used as a touch reader in order to read a 
5 bar-code menu, it car. be prevented that scanning light 

emitted through the first read window scans an unrelated 
bar code to cause a double read. 

When a user uses the reader as a stationary or gun 
reader, the output of the mode selection switch is driven 
10 off. Based on this fact, for a period during which the 

mirror position detection signal remains off, the control 
unit operates the laser light source. For a period 
during which the mirror position detection signal remains 
on (scanning light reflected from the fourth reflection 
15 surface of the polygon mirror is scanning the floor 

mirror 23-8), the control unit does not operate the laser 
light source. 

Owing to the foregoing control , even when the reader 
As used as a stationary or gun reader, it can be 
!0 prevented that scanning light is emitted through the 
second read window Uh . It can be prevented that any 
unrelated thing other than a bar code is scanned. 

Fig. 4 2 is a view showing an example of a mode 
selection switch. Fig. 42 shows the back side of the 
5 reader. The reader of the embodiment shown in Fig. 42 

has a mode selection switch 15d on the back side thereof 
The mode selection switch 15d is manipulated by the index 
finger or thumb of a user's hand holding the grip. 

It is required to form the mode selection switch at 
a position permitting easy manipulation by a finger of a 
Land holding the grip. In particular, either a person 
nav,.ng large hands or a person having small, hands must be 
able to manipulate the mode selection switch in the same 
manner . 



The mode selection switch is formed even on, for 
example, the reader shown in Fig. ] 5 . In the case shown 
Fig- 15, the mode selection switch 15b is shaped like a 
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letter V. Owing to the shape like a letter V, the mode 
selection switch can be made lony and wide. 

The position on the switch at which the ringer js 
rested varies depending on whether the switch is 
manipulated by an index finger or by a thumb. However, 
since the mode selection switch is made lony, either the 
index finger or thumb can press the mode selection 
switch. Since the mode selection switch is made wide, 
either a person having lony Lingers or n person having 
short fingers can manipulate the mode selection switch in 
the same manner. 

Fig. 4 3 is a view showing a state in which the mode 
selection switch (function change switch) is pressed by 
an index finger. In this case, a user holds the grip 
with all his/her fingers except the index finger and 
stretches the index finger. The mode selection switch is 
located at a position at which the stretched index finger 
1 ies . 

When the grip is held as shown in Fig. 43, the index 
finger and thumb of a maneuvering person is spaced like a 
letter V, though it depends on the person. When the grip 
is held by a right hand, the index finger lies on the 
right-hand part of the mode selection switch. When the 
yrip is held by a left hand, the index finger lies on the 
left-hand part of the mode selection switch. Since the 
mode selection switch is made wide, as shown in Fig. 43, 
when the grip is held, the index finger can be rested on 
the mode selection switch in a natural manner. 
Furthermore, whichever of a right hand and left hand is 
used, the mode selection switch can be manipulated in the 
same manner. 

Fig. 4 4 is a view showing a state in which the mode 
selection switch (function change switch) is manipulated 
by a thumb. In this case, the grip is held by all the 
fingers except the thumb and the root of the thumb. 

When a thumb is used to manipulate the mode 
selection switch, the thumb manipulates the root of the 



f> I - 



MO 



20 



25 



mode selection switch mainly. 

As mentioned above, the position of the Cinger 
varies depending on whether an index finger is used to 
manipulate the mode selection switch or a thumb is used 
thereto. Since the mode selection switch is made long, 
the switch can be used for switching by an index fi.nger 
or by a thumb. Since the mode selection switch is shaped 
like a letter V, the switch can be pressed reliably in 
whatever manner it is manipulated. 

Figs. 45A and 45B are views showing a V-shaped 
switch plate. The switch plate shown in Figs. 45A and 
45B is supported at three points. Three fulcrums; 
fulcrums A, B , and C are set at the apices of the switch 
_^ plate. The apices serving as the fulcrums are inserted 

3 15 into openings, which are not shown, formed in the back 

HJ side of the reader, and then supported by juts in the 

IV openings. A claw is Formed at the tip of each apex 

HI serving as a fulcrum. The claws prevent floating of each 

PJ apex serving as a fulcrum. 

A switch is incorporated in ati area of the reader 
body coincident with the center of the switch pJate. 
When the switch plate is manipulated, the switch is 
depressed. Whichever position of the switch plate is 
manipulated, the depressing section of the switch 
incorporated in the reader body can be depressed. Unlike 
a structure in which a switch lies at only one point, 
even a person having small hands will find it easy to 
manipulate the switch. The switch plate is constrained 
to go slightly upward by means of a spring or the like 
30 within the switch. 

Figs. 46A and 46B are diagrams for explaining the 
operation of the switch plate. Herein, letters A, B, and 
C denote fulcrums shown in Figs. 45A and 45B. The 
outline of the switch plate is not shown. 

Fig. 46A shows a state in which a portion of the 
switch plate in the vicinity of fulcrum A is manipulated, 
and Fig. 46B shows a state in which a portion of the 
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swiLch plate in Llie vicinity of fulcrum B is manipulated. 
When the portion of the switch pjate in the vicinity of 
fulcrum A is manipulated, the apices serving as fuicrums 
B and C are fixed. A straight line linking the apices of 
fuicrums B and C acts as a pivot of the switching plate. 
When the portion of the switch plate in the vicinity of 
fulcrum A is manipulated, the switch plate is pressed 
down with the line linking the apices of fuicrums B and C 
as a pivot. Thus, the switch is depressed. 

Likewise, when the portion of the switch plate in 
the vicinity of fulcrum B is manipulated, the apices of 
fuicrums A and C are fixed. The straight line linking 
the apices of fuicrums A and C acts as a pivot of the 
switch plate. The switch plate is pressed down, and the 
switch is thus depressed. 
^ As mentioned above, since the switch plate is 

HI attached, whichever portion of the switch plate is 

manipulated, the switch can be depressed. The mode 
selection switch can be manipulated in a stable manner 
irrespective of the size of a user's hand. The number of 
fuicrums need not be three. However, when three fuicrums 
are set, a pivot (rotation axis) relative to a pressed 
point can be determined uniquely. For actuating the 
switch most reliably, the structure of the switch plate 
having three fuicrums is most effective. 

The switch plate is attached to the reader so that 
it will not come out of the back side of the reader. If 
the switch plate jutted out of the back side of the 
reader, there would arise a possibility that when the 
reader is placed on a tabletop with the back side thereof 
facing down, the read mode of the reader is changed to 
one not intended by a user. 

Fig. 47 is a view showing another function change 
switch. In the case shown in Fig. 47, a change switch 
35 15e for front-side manipulation is located in the 

vicinity of the root of the grip. The position of the 
switch is a position at which an index finger lies when 
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the yrip is held by a hand. The front-side change switch 
can therefore be manipulated by the index finger. in 
particular, the shape of the switch makes it possible to 
form the switch at almost the same position as the 
trigger switch 15a of the gun reader shown in Fig. 3. 
The change switch can be manipulated easily. 

In the case shown in Pig. 47, the mode selection 
switch on the back side of the reader^LHmitted . 
However, the mode selection switch may of course be 
formed on each of the back side and front side of the 
reader . 

Fig. 48 is a view showing yet another example of a 
change switch. I. n the case shown in Fig. 48, side 
switches are formed on the lateral sides of the head of 
the reader. The side switches are a side switch 15f 
located on the left-hand side of the reader and a side 
switch 15g located on the right-hand side thereof. 

When the grip is held by a hand, the thumb and index 
finger can be rested on the side switches. When the grip 
is held by a right; hand, the thumb is used to manipulate 
the side switch I5f and the index finger is used to 
manipulate the side switch ir,y. The grip is held by the 
remaining fingers. When the grip is held by a left hand, 
the thumb and index finger are used to manipulate the 
opposite switches. Thus, in consideration of the uses of 
both the right and left hands for manipulation of a 
switch, the side switches are located on the lateral 
sides of the reader respectively. Owing to this layout, 
the two switches can be manipulated simultaneously with 
ease. Needless to say, only one of the side switches may 
be manipulated. 

In the case of the reader shown in Fig. 48, since 
the side switches are located on both the lateral, sides 
of the reader. Ln an effort to make the most of this 
structure, the functions of the side switches may be 
varied depending on whether one of the side switches is 
manipulated or both thereof are manipulated 
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s i mu 1 taneous ly . 

When one of: Lhe side swi Ixhes is man J pu .1 a ted , the 
side switch acts as a mode selection switch. In this 
case, it does not count whichever of the side switches is 
manipulated . 

When both the side switches n re man i pu I a ted 
simultaneously, the side switches do not act as mode 
selection switches but are assigned completely different 
functions . 

For example, when one of the right and left side 
switches is manipulated (it does not count whichever of 
the side switches is manipulated), the read mode is 
changed from one to the other. When the right and left 
side switches are manipulated s irnu J taneous ly , special 
reading, for example, repetitive input of a product to be 
read is executed. 

The control unit of the reader always monitors the 
manipulation situations of the right and left side 
switches, judges whether both the right and left side 
switches are manipulated simultaneously or one of the 
side switches is manipulated, and selects processing to 
be executed on the basis of the result of the judgment. 

In case a plurality of bar codes representing the 
same kind of contents are read, for example, when a 
plurality of articles are registered at a time, it is 
time-consuming to read the bar codes one by one. A 
reader having a repetitive input function is known. 

For using the repetitive input function, first, a 
bar code is read. In principle, a repeat input key is 
manipulated by the number of articles of which bar codes 
must be input. The repeat input key acts as a counter 
key. The frequency oE manipulating the key is counted by 
the reader, whereby it is judged how many articles are of 
the same product. 

Using the foregoing repetitive input function, bar 
codes borne by articles of the same product need not be 
read one by one. 



In this emboil i merit, two kinds of functions can be 
assigned to the side switches by distinguishing 
simultaneous manipulation of two side switches from 
manipulation o£ one of the side switches. That is to 
say, the functions of the side switches are varied 
depending on whether one of the side switches is 
manipulated or both thereof are manipulated 
simultaneously. Thus, the functions of switches such as 
the capabilities of the repeat input key and mode 
selection switch can be changed according to the number 
of the switches that have been manipulated. This leads 
to a reduction in number of switches or keys. 

For executing reading according to a read mode, 
herein, read modes are changed by controlling lighting of 
the laser light source in such a manner that when 
scanning light is emitted through the first read window 
13a, scanning light is not emitted through the second 
read window 13b, and that when scanning light is emitted 
through the second read window 13b, scanning Light is not 
emitted through the first read window 13a. However, read 
mode change is not limited to this method. 

Fig. 4 9 is a diagram for explaining read mode change 
according to another method. Fig. 49 shows an output of 
the mode selection switch, a mirror position detection 
signal, and a light detection circuit control signal used 
to control the light detection circuit and sent from the 
control unit. Even in the case shown in Fig. 49, the 
internal components of the reader are identical to those 
shown in Fig. 38. Locating a scan position is carried 
out by means of the structure shown in Figs. 36 ami 37; 
that is, by counting the number of slits formed on the 
disk member. 

The light detection circuit control, signal is a 
signal used to control whether the light detection 
circuit should be actuated or halted. During a period 
during which the light detection circuit control signal 
remains on, the light detection circuit operates. During 
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a period during which Lhe light detection circuit control 
signal remains off, the Light detection circuit does not 
opera te . 

In the case shown in Fig. 49, when the mode 
selection switch is used to select the window 13b;. that 
is, the single-scanning mode, the control, unit drives the 
light detection circuit control signal on for a period 
during which the mirror position detection signal remains 
on, and drives the l ight, detection circuit control signal, 
off for a period during which the mirror position 
detection signa] remains off. When the single-scanning 
mode is selected, therefore, the operation of the light 
detection circuit is validated only for a period during 
which scanning light is being emitted through the second 
O 15 read window 13b, and invalidated for the other periods. 

In single-scanning mode, therefore, even if scanning 
fy light is emitted through the first read window 13a, the 

SI light detection circuit does not receive light reflected 

Ul from a bar code or the like. Even if a bar code other 

J 20 than a specific bar code that, is an object of reading is 

a scanned during the period, a reading operation is 

g substantially invalidated. During the period during 

Q which sca »ning light is being emitted through the second 

gg read window J 3b, the operation of the light detection 

S 25 circuit is valid. Bar-code reading is therefore enabled. 

By contrast, in multi-scanning mode, the output of 
the mode selection switch is off. Based on this fact, 
the control unit drives the light detection circuit 
control signal on for a period during which the mirror 
position detection signal remains off, and thus validates 
the operation of the light detection circuit. For a 
period during which the mirror position detection signal 
remaines on, the control unit drives the light detection 
circuit control signal off and thus invalidates the 
35 operation of the light detection circuit. 

For a period during which scanning light is emitted 
through the first read window, therefore, the operation 
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of the light detection circuit is validated and bar-code 
reading is enabled. For a period during which scanning 
light is being emitted through the second read window, 
the operation of the light detection circuit is 
invalidated. Although the scanning light is emitted 
through the second read window, the light detection 
circuit does not receive reflected light. 

Fig. 50 is a diagram describing the foregoing 
control in the form of a flowchart. The control unit 
first judges a designated read mode (step 911). When the 
single-scanning mode is selected, the light detection 
circuit is allowed to operate during a period during 
which the floor mirror 2 3-8 is being scanned. In 
p contrast, when the multi-scanning mode is selected, the 

Cl 15 control unit does not allow the light detection circuit 

L 5 ^ to operate during the period during which the floor 

SS mirror 23-6 is being scanned, but allows the light 

ill detection circuit to operate during a period during which 

any other floor mirror is being scanned (step 913). 

As mentioned above, when the control operation 
described in Figs. 49 and 50 is carried out, even if 
control is not given to operating the laser diode, a 
bar-code reading operation can be substantially 
invalidated for a period during which scanning light is 
emitted through a read window not associated with a read 
mode . 

Changing validation of the operation of the light 
detection circuit into invalidation thereof or vice versa 
may be achieved by changing the operation of the light 
receiving device from one to the other or by invalidating 
the operation of a circuit for processing a signal output 
from the light receiving device. Incidentally, read data 
is decoded within the reader. Validation of a decoding 
operation may be changed into invalidation thereof or 
vice versa. 

Frg. 51 is a flowchart describing controlling of the 
state of a decoding circuit according to a scanning 
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situation. In the case shown in Fig. 5.1, when 
determining that the read mode is the single-scanning 
mode, the control unit allows the decoding circuit to 
operate during a period during which the floor mirror 
23-8 is being scanned and to halt during any other period 
(step 9 17) . 

By contrast, when determining that the 
multi-scanning mode has been selected, the control unit 
invalidates the operation of the decoding circuit for the 
period during which the floor mirror 23-8 is being 
scanned, and validates it during any other period (step 
918). 1 

Alternatively, changing validation of the light 
detection circuit or the like into invalidation thereof 
or vice versa and controlling lighting or putting out of 
the laser diode may be effected in combination. This 
makes it possible to prevent emission of scanning light 
through a window not associated with a read mode and to 
prevent extraneous light entering through a read window 
during the period from being detected by the light 
detection circuit. Consequently, a read mode change 
operation can be carried out more reliably. 

Fig. 52 is a diagram showing another arrangement for 
executing read mode change. m the case shown in Pig. 
52, a mirror corresponding to the floor mirror 73-8 is 
not included. The angle of one floor mirror 23-1' 
(corresponding to the floor mirror 23-1 in Fig 7) is 

made variable depending on the operation of a solenoid 
2 8. 

Tl.e solenoid 28 is movable right and lett In Pig 
52, and has an ar. at the tip thereof. The arm i, 
provided with the floor mirror 23-1.. .,„ e .„„. of lhP 

loor mirror 23-,. is therefore varied with the right or 
left movement of the solenoid 28 

When the floor mirror 23-1- lies at a first position 
rndrcated with solid Unes in Pig. 52) , sca „,, ing 
reflected from the fioor mirror 23-1 ■ is emitted through 
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the first read window 13a. By contrast, when the floor 
mirror 23-1' lies at a second position (indicated with 
dashed lines in Fig. 52), scanning light reflected from 
the floor mirror 23-1' is emitted through the second read 
window 13b. 

When the reader is used as a stationary or gun 
reader, the floor mirror is set at the first position. 
When the reader is used as a touch reader, the floor 
mirror 23-1' is set at the second position. Controlling 
positioning of the floor mirror 23-1' is performed with 
the manipulation of the mode selection switch 13b. 

When the output of the mode selection switch is on; 
that is, when the single-scanning mode is selected, the 
control unit actuates the solenoid 20 so as to move the 
floor mirror 23-1' to the second position. When the 
output of the mode selection switch is off; that is, when 
the multi-scanning mode is selected, the control unit 
actuates the solenoid accordingly so as to move the floor 
mirror 23-1' to the first position. 

Owing to the foregoing arrangement, in 
multi-scanning mode, scanning light is not emitted 
through the second read window 13b. However, in 
single-scanning mode, scanning light is emitted through 
not only the second read window 13b but also the first 
read window 13a. When the single-scanning mode is 
selected, therefore, it is required to invalidate a 
bar-code reading operation for a period during which 
scanning light is being emitted through the first read 
window . 

Fig. 53 is a diagram showing the waveforms of 
signals used for the above control. In Fig. 53, an 
output of the mode selection switch is identical to the 
one shown in Fig. 41 or 49. A mirror position detection 
signal remains on during a period during which light 
reflected from a reflection surface of the polygon mirror 
is scanning the floor mirror 23-1', and remains off 
during any other period during which any other floor 
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mirror is being scanned. In this case, Lhe period during 
whicli the mirror position detection signal remains on may 
be limited to a period associated with any specific 
reflection surface or may be any of periods associated 
5 with a plurality of reflection surfaces. In the case 
shown in Fig. 53 , the mirror position detection signal 
remains on only while light reflected from one specific 
reflection surface of the polygon mirror is scanning the 
floor mirror 23-1'. 
J0 A light source control signal is used to control 

lighting of the laser light source. When the signal is 
driven on, the laser light source is lit. When it is 
driven off, the laser light source is put out. 
In the case shown in Fig. 53, when the 
15 multi-scanning mode is selected ( the output of the mode 

selection switch is driven off), the laser light source 
is lit irrespective of the scan position of light 
reflected from the polygon mirror. In contrast, when the 
single-scanning mode is selected, the light source 
20 control signal is driven on for a period during which the 

mirror position detection signal remains on; that is, the 
floor mirror 23-1' is being scanned. The laser light 
source is thus lit. For any other period, the light 
source control signal is driven off, and thus the laser 
25 light source is put out. 

Fig. 54 is a flowchart describing the foregoing 
control. When a designated read mode is the 
single-scanning mode, the control unit drives the 
solenoid so as to move the floor mirror 23-1' to position 
30 b (step 922). For only the period during which the floor 

mirror 23-1' is being scanned, is the laser light source 
lit (step 923) . 

By contrast, when the multi-scanning mode is 
selected, the control unit drives the solenoid so as to 
35 move the floor mirror 23-1' to position a (step 924). 

Thus, the laser light source is lit all the time (step 
925) . 
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As mentioned above , the arrangement shown in Fig. 52 
is used to give the control described in Figs. 53 and 54 . 
in multi-scanning mode, therefore, scanning light is 
emitted only through the first read window 13a. In 
single-scanning mode, scanning light is emitted only 
through the second read window 13b. Only for a period 
during which scanning light is being emitted through a 
read window associated with a read mode, is a reading 
opera t ion va 1 Ida ted . Consequen 1 .1 y , i nco r rec t de tec t i on 
of noise or double reading can be prevented. 

In the case shown in Tig. 52 , operation of the light 
source is controlled. In the reader having the 
arrangement shown in Tig. 52, validation and invalidation 
of the light detection circuit or of decoding may be 
15 changed. 

Fig. 55 is a view showing a state in which the 
reader is placed directly on a tabletop (without the use 
of the stand). In Fig. 55, the reader is laid on the 
tabletop. As seen from the top view in Fig. 15, the 
lateral sides of the head of the reader are chamfered 
obliquely. When the reader is placed on a tabletop, the 
read window employed faces obliquely up by an angle 
corresponding to the angulation of the lateral sides of 
the reader. A bar-code read area is therefore located 
25 obliquely above the reader. 

When the reader is placed on a tabletop, articles 
bearing bar codes that are objects of reading pass above 
the reader. The read window employed is therefore 
directed upward so that a read area will be located 
obliquely above the reader. Thus, the read area is set 
in the vicinity of the positions of passing articles. 
Thus, the maneuver for bar-code reading can be achieved 
easily . 

By contrast, if the read window faces substantially 
horizontally, part of a scan range covered by scanning 
light would be intercepted by the tabletop. This poses a 
problem that the scan range becomes substantially narrow. 
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Moreover, since bar codes must be passed a position very 
close to the tabletop, the maneuverability Cor reading 
deteriorates . 

As mentioned above, when the reader is placed or) a 
tabletop without the use of the stand or the like, the 
read window employed is directed obliquely upward so that 
scanning light will be emitted upward. Thus, the 
maneuverability for reading can be improved. 

When the reader shown in rig. 55 is used as a 
hand-held reader, similarly to when the laying stand 
shown in Figs. 33A and 33H is used, the grip of the 
reader can be held readily. Hands need not be changed in 
order to grasp the reader. In the case of the reader 
shown in Fig. 55, especially, since the stand is 
unnecessary, both the capabilities of a stationary reader 
and hand-held reader can be realized using the one 
reader . 

When the reader is placed on a tabletop like the 
reader shown in Fig. 55, the multi-scanning mode is 
executed in principle. When the reader is placed on a 
tabletop, one of the lateral sides of the reader is in 
contact with the tabletop. This nature of the reader is 
utilized in order to change read modes automatically. 

Fig. 56 is a view showing a reader having mode 
detection sensors on the lateral sides thereof. As shown 
in Fig. 56, the mode detection sensors are placed one by 
one on the lateral sides of the reader. The mode 
detection sensors may be, for example, optical sensors 
for detecting a quantity of incident light. 

Fig. 57 shows a state in which the reader having the 
mode detection sensors which is shown in Fig. 56 is 
placed on a tabletop. The reader is fundamentally 
identical to the one shown in Fig. 55 except the presence 
of the mode detection sensors. In the case of the reader 
shown in Fig. 57, the reader is placed on the tabletop so 
that the right-hand side (on the side of the mode 
detection sensor 17?,) of the reader with respect to the 
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front side of the reader will be the top side. 

I" the state shown in Fig. 57, extraneous light 
enters the mode detection sensor L . The quantity of 
light incident to the mode detection sensor 17L does not 
decrease. By contrast, the mode detection sensor 17R 
(not shown) is in contact with the tabletop. The 
quantity of light incident to the mode detection sensor 
17R decreases compared with that incident to the mode 
detection sensor L . , jy utilising the relationship 
between the state of the reader and the quantities of 
light incident to the mode detection sensors, the read 
mode is changed into a read mode suitab.e for the state 
of the reader on the basis of the quantities of light 
incident to the mode detection sensors. 

Fly- 58 is a flowchart describing controJ of read 
mode change using the mode detection sensors. 

The control unit judges on the basis of the 
quantities of light incident to two mode detection 
sensors xf the reader is placed on a tabletop (step 93.) 
When it is judged that the reader has been placed on the 
tabletop (the quantity of i lght incident tQ Qne of ^ 

iTttTT 11 5 ~ <,eCreaSeS >' the ™ is changed 
-.to the multx-scanniny mode (step 93 3). When the 

quantities of i ight i„ (:i()eMt Lo t|)e mofJe detectJon 
sensors remain unchanged, the control unit changes the 
reader into the single-scanning mode (step 332) 
As mentioned above, read modes are changed 
automatically according to whether the reader is placed 
on a tabletop or it is not placed thereon (used as a 
hand-held reader). This obviates the necessity of 
forming the mode selection switch on the reader 

When bar-code reading is carried out with the mode 
selection switch held down, there is a possibility that a 
user may release the mode selection switch carelessly. ' 

not Tl reaf ' " ,0deS Cha " ged ' thou " h a «"* ^e S 

not xntend xt. r n particular, when the switch is 

-leased in the course of the single-scanning mode that 
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has been set in order to rend a bar code on a bar-code 
menu, iC the single-scanning mode is changed into the 
nm Hi -scanning mode, there arises a fear that a bar code 
other than the bar code that is an object of reading may 
be read. Since the incorrectly-read bar code is proper 
data, the reader recognizes that a correct bar code has 
been read, and reports the result to the user. When the 
user remains unaware of the fact that read modes have 
been changed, if the user continues processing, 
incorrectly-input data is finalized as input data. 

However, owing to the operation of the mode 
detection sensors, since read modes are automatically 
changed according to the placed state of the reader, it 
can be prevented that a read mode is changed into another 
read mode that is not intended by a user. Consequently, 
incorrect input of data can be reduced to the greatest 
extent . 

When the reader is not placed on a tabletop, a read 
mode may be either the multi-scanning mode or 
single-scanning mode. A read mode desired by a user may 
be selected. For example, even when the reader is used 
as a hand-herd reader, a suitable read mode is varied 
depending on whether the reader is used as a touch reader 
or a gun reader. When the aforesaid mode selection 
switch is included in the reader having the mode 
detection sensors, if the reader is used as a hand-held 
reader, read modes can be changed using the mode 
selection switch. 

Fig. 59 is a flowchart describing an example of 
control of read mode change to be employed in the 
foregoing situation. When the control unit detects that 
the quantities of light incident to the mode detection 
sensors remain unchanged, it sets the read mode to the 
single-scanning mode for hand-held reading (step 942). 
Thereafter, the control unit monitors if the mode 
selection switch has been manipulated (step 944). When 
the mode selection switch is not manipulated, the 



single-scanning mode is retained (step 946). By 
contrast, when a user intends to use the reader as a gun 
reader, if it is detected that the mode selection switch 
lias been manipulated, the control unit changes the read 
mode into the multi-scanning mode (step 945). Bar-code 
reading is then executed. 

Fig. 60 shows a variant of. the reader shown in Fig. 
56. The reader shown in Fig. 60 has detection switches, 
which may be in Lc rosw i l.ches , in place of the optical, mode 
detection sensors. When the reader shown in Fig. 60 is 
placed on a tabletop as shown in Fig. 57, the detection 
switch on the side of the reader in contact with the 
tabletop is pressed by the tabletop. 

Fig. 6 1 is a flowchart describing control of read 
mode selection to be performed in the reader shown in 
Fig. 60. 

The control unit monitors if the mode detection 
switches have been depressed (step 95.1). When it is 
judged that either of the detection switches has been 
depressed and that the reader has been placed on a 
tabletop, the read mode is changed into the 
multi-scanning mode (step 953). 

When it has not been detected that either of the 
detection switches has been detected, the read mode may 
be set to a read mode desired by a user (for example, the 
multi-scanning mode is retained) in the same manner as 
that in the reader shown in Fig. 51). When the 
multi-scanning mode is retained, it can be changed into 
the single-scanning mode by, for example, manipulating 
the mode selection switch. 

Alternatively, a microswitch may be formed by the 
second read window 13b as described below. when the 
second read window 13b is brought into contact with a 
menu sheet or the like, the microswitch is turned on in 
order to select the single-scanning mode. 

Fig. 62 is a view for explaining a mechanism for 
changing the read mode into the multi-scanning mode when 



- 76 - 



10 



15 



20 



■ass:- 
5V? 



25 



30 



35 



the reader is erected on the stand. Fly. 63 is a 
flowchart describing control of read mode selection to be 
performed in the reader shown in Fig. 62. 

A detector (setting sensor) 121 that is a 
microswitch is placed on the base of the reader. A 
detection jut is formed on the base of the holder section 
of the stand. The position of the detection jut 
coincides with the position of the detector inside the 
reader when the reader is mounted on the stand. 

When the reader is mounted on the stand, the 
detector in the reader is pressed by the detection jut. 
The control unit of the reader monitors the state of the 
detector 12.1 (step 951). when detecting that the 
detector has been pressed, the control unit judges that 
the reader has been mounted on the stand and changes the 
read mode into the multi-scanning mode (step 952). 

When the detector has not been pressed, it is 
thought that the reader is used as a hand-held reader. 
In this case, the read mode may be set to the 
single-scanning mode or multi-scanning mode. Whichever 
of the modes is selected depends on in what form a user 
uses the hand-held reader. A read mode is set 
accordingly . 

In case the reader is used as a gun reader 
frequently, although the reader is used as a hand-held 
reader, the read mode should be set to the multi-scanning 
mode. Changing into the single-scanning mode should be 
performed with the manipulation of the mode selection 
switch . 

On the contrary, in case the reader is used as a 
touch reader more frequently, since the reader is used as 
a hand-held reader, the read mode should be set to the 
single-scanning mode. For using the reader as a gun 
reader, the mode selection switch is manipulated. In 
this case, unlike the aforesaid system design in which 
the read mode is changed into the single-scanning mode 
with the manipulation of the mode selection switch, the 
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control unit changes the read „ lud e I "con. the 
single-scanning mode to the multi-scanning mode. when 
the .node selection swiLch is manipulated, the control 
-,t changes Lhe read .node into the multi-scanning mode. 
When the mode selection switch is not manipulated (the 
reader ,s used as a hand-held reader), the 
single-scanning mode is set. 

in a state in which the reader is set to the 
single-scanning mode, Tor reading a bar code on a menu 
sheet or the like, all bar codes located cloBe ^ ^ 
second read window , 3b are read. This poses a problem 
that when the second read window 13b approaches an 
-tended bar code, another bar code located close by may 

show r F ° r PreVe " U "* occurrence of such a problem, as 

shown rn P.g. 62 , microswitches (window switches) ,81R 
and 181b are arranged by both edges of the second read 
window 13b so that when the second read window 13b is 
-ed to read. a bar code on a menu sheet or the like, the 
switches 1B1R and 1811. will be turned on. 

mod 64 ^ 9 fl0Wchart bribing control of read 

ZZ eCti ° n t0 ^ Perf — J ^ th ° C -egoing window 

switches are arranged. 

«,o„e LVlf H UC ' 9ed " "' P U " >t "» ■i-.le-.c.nnin, 

Lep 962, . lt JS u , e „ Judged u i |ib „„ Uches 

"I,, ::; r e ia t,,r " e< ' °- «» bBam 

tZn , mlrr0r <StSP 9 ' 4 )- » cod. is 

then read (step 965) . 

Fi9S ' 6M 65 " *" Vie " 5 f - -Paining a„ 

code ToJT: 65B ' a " ° PtiCai «"* « a bar 

code for nstruct,ng read mode change is formed on the 
inner surface of a wa II 64? of ill ii 

w of all the walls of a laying 
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■t.nd « whcch is opposed to u , e second rend w . ndow 
When the reader is used „ s a „,„„.„ ell , rea 

»R presumably USP( 1 r -,o * , , ' 11 ,L 

single-scanning mode. i „ this . Mlo ,. 
the reader i c , tlle °P e ™Uo„ of 

"e reade,. 1S substantially inval idated for a period 
w , llcIl 5canniny ught js emittej 

-ad window. Bar-code reading is enabled on y fo " a 
period during which Qr*.... ■ ■• 

rsad : indo :" *" -itt«, tl , ro „ g „ tll . 



■ayCst^ W " e " U ' e rea " Br is ™~ - »» 

stand. Thus t, T 645 r ° r "' e " i,l5ide ".a 

change is :; d U ' e ™* J ""™ « -d mode 



second read „. tnd l eCLe ;, e b : ^ l t ."" t - "» 

the controj „„,t , „ lda "^^-V the read bar code, 

changes the read Ide , ( , 'u,e T"' 

t^ .,!«-»„„„,,„, mo , |a . ^ "«'.-.™n„i„ 9 mode to 

9i"er, so that bar „, , '' Contro1 " th„ s 

«- Period dur^XhT ' " e " S " — 

the flrel rMd 19 1,9ht is emUt *« 

- *: -'1::::: - -..«=...... 

-de is changed Into ,- e ,1 U ' °" rMd 

reading using . " ^ '» 't,.-sca,„„,, g mode, bar-code 

read „ illdow „ , u f l ™^<> through the second 

™.der x. counted 1 u ,' '" ** ln the 

entltted through the , r'"" St °" d ' """"^ 

the bar code Tor I ^ ™""»»« ™. 

forced Illside the stand 9 ^ ^ 

When the reader is dismounted fro™ ,, , . 
the bar code tor i„=, • Lhe lay '"9 st and, 

inside T" '"° dB '"^ " 

stand rs no ionger detected. eased on 
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tins fact, the control unit changes the read mode from 
the multi-scanning mode to the single-scanning mode. 

Thus, read modes can be changed automatically 
according to whether the reader .is mounted on or 
dismounted from the laying stand. For changing the read 
mode into the multi-scanning mode despite the use of the 
reader as a hand-held reader, for example, the mode 
selection switch is manipulated. 

Fig. 67 is a view for explaining another mechanism 
for mode change. In Fig. 67 , a gcjp sensor ^ ^ 

on the back side of the grip. when a user holds the grip 

12, the frict is dptort^H i*w i- 

LecLea l) Y <JC.ip sensor \?7 . The 

result of the detection is reported to the control unit 
For example, an electrostatic sensor is used as the grip 
sensor 122. when a person holds the grip, since the 
electrostatic capacity of the grip sensor varies, read 
modes are changed. Even when the grip sensor 122 comes 
into contact with the holder section of the stand, since 
the electrostatic capacity of the grip sensor does not 
vary, read modes are not changed. 

Fig. 68 is a flowchart describing read mode 
selection control to be given in the reader shown in Fig. 
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25 ,. , T' en AS detecLed ° wi "9 to the grip sensor 122 

* ^ 9riP 12 b — '-'d (step .66), the control 

u-t changes read modes. ln this case, the reader is 
taught to be used as a hand-held reader. The control 
unxt therefore changes the read mode into the 

30 ri S1 f n9 ^; SCannj ^ on the basis of the result of the 

30 detection (step 967). 

The position ot the grip se „ sor u3 is not ljnUed 
lo the back side o£ the grip. , tavet , slnce u |s 
bac side of the gri .p where „ 0 , dl „ g can be 

" tiL::. 15 ,nost ef fective to r °™ the ^ — - 

Most p„f.„bl y . the aioresaid switches or sensors 
«.«■ to change read ,„odes shouid he Eor ,„ed at positions 
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"OL interfering with mounting of the reader on the stand 
As for the switches or sensors directly manipulated by a 
usee, they should be formed at positions ensuring easy 
manipulation for the user. 

When the reader is used as a touch reader, it is 
important for reliable reading to bring a bar code to 
scanning lig llt emitted thronyh ^ ^ 

'3b. Fig. 69 is a view showing an example of a reader 
capable of notifying a user of a position scanned by a 
scanning ray. 

As already described, i.„ a conventional touch 
reader an LED , s used to ii|umjnaLe g 8 

entirely. The necessity of positioning a read window 
strictly is therefore low. However, in the case of the 
reader of this embodiment, even when the reader is used 
as a touch readpr k-. i 

at a position p ^Z\te "" ^ '""^ 

cannot be read 111 * SCa """" the bar code 

be posit ,„ , " °" therefore 

oe positioned strictly. 

The cover 14 is, as alrea(]y descr 
the perkier or the second read window J3b of the 

tTstartT, di T" i0 " i " ,JiCat0 '" " arkS 141 

the start and end points o, a unidireotiona! scanning 

. 15 aSS ' SLs a " se r in checking which 

»- »■* the apices ^ZZZ ST ^ " 
Ihe touch reader has the read window thereof 

r,,r:' r ---r:;;; :::: rrrr °: t 
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However , since the marks L4J shown in Fig. 69 are 
inscribed on the cover J4 1. The scan position oC a 
scanning ray emitted at least through the second read 
window 1 3b can be judged on the basis of the marks. It 
can therefore be checked indirectly which part of the bar 
code is being scanned. Consequent J y , the bar code to be 
read can be read reliably. 

Fig. 70 is a view showing a variant of the reader 
shown in Fig. 69. In Fig. 70, LED indicators 142 are 
formed at the positions of the scan direction indicator 
marks 141 shown in Fig. 69. Compared with the case in 
which the marks are inscribed, when the LED indicators 
142 are formed, a user can discern the marks more easily 
and check the scan position of scanning light more 
easily. The reader shown in Fig. 70 will prove effective 
when a place in which the reader is used is dark. 

For reading a bar-code menu, when the menu sheet is 
placed on a tabletop, the reader approaches a bar code 
from immediately above the bar code. If the LED 
indicators were formed on the back side of the reader, 
the LED indicators would be identified readily. However, 
when the menu sheet is held by one hand and the reader is 
held by the other hand, the lateral side of the reader 
faces a user's face. If the LED indicators were formed 
on the back side of the reader, the user would find it 
hard to identify them. Even in this situation, as shown 
in Fig. 70, since the LED indicators are formed on the 
lateral sides of the reader, the LED indicators can be 
discerned readi ly . 

When the indication color of the LED indicators may 
be varied depending on whether the reader is rested or 
used to read a bar code, the capability of a read check 
indicator can be added to the LEDs shown in Fig. 70. 
This enables a user to check reading and a scan position 
of scanning light simultaneously. 

Fig. 7 1 is a view showing an example of another 
mechanism for enabling a user to recognize a scan 
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position of scanning light emitted thronyh the second 
read window 13b. In the case shown in Fig. 7 1, 
projections 143 indicating a position and direction to 
and in which scanning light is emitted are formed on both 
edges of the second read window. The projection 
direction of the projections 143 agrees with a direction 
in which scanning light is emitted. 

The two projections 143 are brought into contact 
with both edges of a bar code that is an object of 
reading, whereby scanning light emitted through the 
second read window 13b can accurately scan the bar code 
that is an object of reading. The use of such 
projections obviates the necessity of bringing a bar code 
close to the read window employed. it can therefore be 
2 15 Prevented that the bar code is hidden behind the read 

Hi window. When a bar code is hidden behind the read 

window, it cannot be checked directly which position of 
in the bar C ° de is scanned by the scanning light. This 

problem will not occur in the reader shown in Fig. 7.1. 
The state of a bar code being scanned can be discerned 
d i rec 1 1 y . 

In the case of the reader shown in Fig. 71, a bar 
code that is an object of reading through the second read 
window 13b is located at the tips of the projections 143. 
Preferably, the focal position of scanniny light emitted 
through the second read window 13b should therefore be 
present in the vicinity of the tips of the projections. 

Frg. 72 is a view showing yet another example of a 
mechanism for enabling a user to identify a scan position 
of scanning light emitted through the second read window 
13b. 
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I" the reader shown in Fig. 72, crest juts 144 are 
formed at both edges of the cover forme,] on the perimeter 
of the second read window. The crest juts 144 have the 
same significance as the marks shown in Fig. 69. Both 
edges of a bar code that is an object of reading are 
aligned with the positions of the crest juts, whereby 
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scanning light emitted through the second read window 13b 
can scan the bar code reliably. Even in the case shown 
in Fig. 72, it can be prevented that a bar code that is 
an object of reading is hidden behind the read window. 

Fiy. 7 3 is a view for explaining a mechanism Cor 
preventing a bar code that is an object of reading from 
being hidden behind the read window employed. In the 
reader shown in Fig. 73, a position at which the read 
window 13b is formed is lowered by one step from the 
position shown in Fig. 70. A transpare.it cover 145 for 
properly retaining the spacing between the read window 
and a bar code is attached to the face of the read window 
13b. 

Since the read window is located at a one-step 
lowered position, even when the reader approaches a 
bar-code surface, the bar code can be discerned from the 
back side of the reader. Since a bar code can be 
discerned directly, it can be checked directly and easily 
which position of the bar code is being scanned. 
Moreover, for reading a bar code, the bar code is brought 
into contact with the face of the transparent cover. 
Since the transparent cover 145 is attached, the spacing 
between a bar code and the read window can be retained 
properly. Consequently, it can be prevented that 
discerning a bar code and checking a scan position from 
the back side of the reader are crippled because the 
reader has approached too closely to the bar code. 

When the transparent cover 145 is designed to be 
detachable and replaceable, if the face of the 
transparent cover is flawed because it is brought into 
contact with a bar code, the transparent cover can be 
replaced with a new one. Thus, the influence of the flaw 
can be nullified. 

Fug. 74 is a view showing reading of a bar-code 
menu. As shown in Fig. 74, the crest juts 144 are formed 
on the cover on the perimeter of a read window. A proper 
space is interposed between a bar code and the read 
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window (cresL juts). This makes it easy to discern the 
bar code and a scon position. 

Moreover, the back side 111 of the reader is 
streamlined. if the back side of the reader were 
angular, the angular part would interfere with 
discernment of a bar code or scan position. However, as 
shown in Fig. 74, since the back side 111 of the reader- 
is streamlined, even when the reader is used for 
hand-held reading, nothing interferes with discernment of 
a bar code or scan position. A position check can be 
achieved readily. 

Fig. 75 is a view showing a variant of the reader 
shown in Fig. 74. The back side of the reader shown in 
Fig. 75 has a concave part 113 formed. The formation of 
the concave part 113 makes it easy to check a bar code or 
jg scan position from the back side of the reader. 

fU FiyS - ?6A and 76,3 are views for explaining checking 

M ° f 9 bar " code Position or scan position to be performed 

S in ° rder to read a oar-code menu 4. The back side 111 of 

2 20 the reader shown in Figs. 76A and 76B has a slope. The 

=_ Sl ° Pe iS Set to ,,ave substantially the same angle as the 

P anglS ° f emiss i°n of scanning light emitted through the 

second read window J3b. Since both edges of the cover ]4 
i OC U ' e SeCOnd read window 13b are formed as the juts J 14 

25 an operator's line of vision will not be intercepted by ' 
the second read window of the reader. Consequently, the 
bar-code position or scan position can be checked readily 
by the operator. 

Scanning light emitted through the second read 
window 13b travels along a line ...inking the positions of 
scan position indicator marks ,4 1 inscribed on the 
lateral sides of the cover 14. When a bar code is 
positioned to lie between extensions of the scan position 
indicator marks 141, the bar code can be scanned 
reliably . 

As apparent from Fig. 76A, a tip 114 of the reader- 
is formed linearly so that the reader can readily be 
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aligned with the orientation of a bar code. The 
orientation of the tip 114 of the reader agrees with the 
scan direction of a scanning ray emitted through the 
second read window 13b. When the orientation of a bar 
code is aligned with the linear tip, the bar code can be 
scanned thoroughly. This leads to more reliable reading. 

In Fig. 7GB, a scan range permitted by 
multi-directional scanning light emitted through the 
first read window 13a is illustrated Cor reference. It 
is seen that the multi-directional scanning light scans a 
wider range than the scanning light 10b emitted through 
the second read window 13b. 

Now, a description will be made of the reason why 
the scanning light 10b emitted through the second read 
window J 3b of the reader shown in Figs. 76A and 7613 is 
not irradiated vertically to a read surface. 

Fig. 77A is a diagram showing a state in which 
scanning light is irradiated vertically to a bar code. 
Scanning light falls on the bar code vertically. The 
scanning light is therefore reflected from the bar-code 
surface substantially in its entirety. The quantity of 
light reflected from the bar code and received by the 
reader is therefore very large. When the reader is used 
as a touch reader, the distance of the read window 
employed from a bar code is so short that the quantity of 
scanning light irradiated to the bar code is great. When 
scanning light is irradiated vertically to a bar code in 
this read form, such a problem may occur that it becomes 
hard to detect the contrast of the bar code because of 
the too large quantity of reflected light and the bar 
code cannot therefore be read. 

In the conventional touch reader in which an LF.D is 
used to illuminate a bar code, the quantity of light used 
to illuminate a bar code is not so large as to pose the 
foregoing problem. In the reader of this embodiment, 
however, since laser light is used to scan a bar code, 
the quantity of light reflected from the bar code is much 
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larger than that in the touch reader using an I..I2D. 

In the reader shown in Figs. 76A and 76D, it is 
designed that the emission direction of scanning light 
emitted through the second read window 13b is not 
vertical to a bar-code surface. When scanning light is 
emitted in such an angle, as shown in rig. 7713, the 
scanning light is reflected irregularly from the bar-code 
surface. The quantity of reflected light received by the 
reader is smaller than the quantity of reflected light of 
scanning light that is irradiated vertically. Since the 
distance of a bar code from the reader is very small, 
this reduction in quantity of reflected light does not 
adversely affect bar-code reading at all. 

As mentioned above, since scanning light emitted 
through the second read window 13b and used to read a 
closely-located bar code is irradiated in the direction 
shown in Figs. 76A and 7613, it can be prevented that the 
quantity of light reflected from the bar code becomes too 
large. Moreover, the quantity of reflected light can be 
optimized for detection of a bar code. 

Fig. 78 is a side sectional view of the reader of 
this embodiment. 

A printed-circuit board 120 including a control unit 
for controlling the reader is incorporated in the reader. 
The printed-circuit board extends from the head to the 
rear end of the grip. An interface cable 3 to be coupled 
with an external unit is joined with one end of the 
printed-circuit board. 

A laser light source 21, a condenser 26, a polygon 
mirror 22, multi-beam stationary mirrors 23-1 to 23-7, a 
single-beam stationary mirror 23-8, and a condensing 
sensor 25 are incorporated in the head of the reader. 
The multi-beam stationary mirrors 23-1 to 23-7 correspond 
to the floor mirrors 23- j to 230-7 in Fig. 7, and the 
single-beam stationary mirror 23-8 corresponds to the 
floor mirror 23-8 in Fig. 7. The other component 
elements correspond to those shown in Fig. 7. 
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The stationary mirrors are locked in an optical 
frame 122. The optical frame is attached to a cover 12.1 
of the reader via cushioning members 124 and 125. Since 
the reader of this embodiment may be used as a hand-held 
reader, there is a fear that the reader may suffer a 
shock when it is used to read a bar code or mounted or 
dismounted on or from the stand. When shocks are 
conveyed to an optical, system in the reader, there arises 
a fear that the optical system may be displaced or 
damaged. In the reader shown in Fig. 71, the optical 
frame 122 in which the optical system is locked is 
attached to the cover of the reader via the cushioning 
members 124 and 125 so that shocks applied to the reader 
will not be conveyed to the optical system. 

A motor 221 for driving the polygon mirror 22 is 
especially susceptible to shocks. When the motor 
receives shocks, a bearing may be damaged. Consequently, 
a sound may occur during the rotation of the motor. At 
worst, there is a possibility that the motor may fail. 
The polygon mirror is therefore attached to the optical 
frame 122 via a motor cushion 1.26. Owing to the 
operation of the motor cushion 126, in addition to the 
effect of shock reduction by the cushioning members, 
shocks applied to the motor can be greatly attenuated. 

The condensing sensor 25, laser light source 21, and 
condenser mirror 26 are also locked in the optical, frame 
122, though Fig. 78 does not show them clearly. The 
optical frame is attached to the reader body via the 
cushioning members 124 and 125. These cushioning members 
are used to prevent vibrations stemming from the usage of 
the reader as a hand-held reader from being conveyed to 
the optical, system. 

Fig. 79 is a view showing the optical, frame 122 and 

parts constituting the optical system to be locked in the 

optical frame. Figs. 80 to 83 are views showing a state 

in which the optical parts are locked in the optical 
frame 1.2 2. 
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The optica]. frame 122 is molded as a united body 
using, for example, a resin. The eight floor mirrors 
2.1-1 to 23-8, condenser mirror 26, laser light source 21, 
light reception sensor 25, polygon mirror 22 (polygon 
motor), and cushioning members and motor cushion 124, 
125, and 126 are locked in the optical Crame 122. 

The reflection surfaces of the polygon mirror 22 are 
affixed to respective sides of a base whose cross section 
is shaped like a trapezoid. Alternatively, the polygon 
mirror may be molded as a united body using a resin, and 
reflection membranes may be deposited on the reflection 
surfaces . 

The base of the polygon mirror is engaged with an 
axis of rotation of the motor 221 placed on a substrate. 
Leads over which signals or the like used to drive the 
motor are fed are coupled with one end of the substrate. 
The polygon motor 221 is locked in the optical frame 122 
via the motor cushion 126. The polygon motor 221 is 
screwed to the optical frame 122 through a screw hole 
bored in the substrate 120. 

The light reception sensor 25 is placed on a 
substrate. A control unit for controlling the light 
reception sensor is mounted on the substrate 120. A 
screw hole bored in the substrate on which the light 
reception sensor 25 is placed is located at a position 
coincident with a screw hole bored in the optical frame 
122. The substrate on which the light reception sensor 
25 is placed is screwed to the optical frame .122. 

The laser diode (laser light source) 21 is secured 
to an attachment member with two screws. The attachment 
member having the laser diode 21 is screwed to an 
attachment plate formed on the lateral, side of the 
optical frame 122, whereby the laser diode is secured to 
the. optical frame. The emission direction of laser light 
emanating from the laser diode 21 is a direction toward a 
small reflection mirror 26' attached to the center of the 
condenser mirror 26. 
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Planes on which the floor mirrors 26-1 to 26-8 are 
affixed is placed on the base of the optical frame 122. 
The numerals written on the base correspond to the 
reference numerals denoting the floor mirrors. The floor 
mirrors are affixed to the positions. 

The condenser mirror 26 has both edges thereof 
supported by the optical frame 122. Both the edges have 
three stems which are fitted into holes bored in a first 
clamp and second clamp. The condenser mirror attached to 
the clamps is locked in the optical frame. 

Fig. 84 is a view showing Lhe condenser mirror in 
enlarged form. The stems 263 and 264 are formed on the 
left-hand and right-hand sides of the condenser mirror 26 
and located coaxially. The stems 263 and 264 serve as an 
axis of rotation of the condenser mirror 26. The stem 
265 is located under the stem 264 on the side of the 
condenser mirror having the stem 264. 

Fig- 85 is a view showing the condenser mirror 26 
attached to the f ir8t and second cj ampa ^ ^ ^ ^ 

a portion of the optical frame 122 in which the condenser 
26 is locked. A slit (fi rsL hole) 266 extending 
horizontally is formed in a f irst wall, of the optical 
frame 122. A second hole 267 and a third hole 268 shaped 
Uke an arc with the second hole as a center are formed 
in a second wall of the optical frame. 

The first stem 263 of the condenser mirror 26 is 
fitted into the fir8t hole 266> The second ^ ^.^ 

stems 264 and 265 of the condenser mirror are fitted into 
the second and third holes 267 and 268 of the optical 
frame . 

The first hole 266 of the optical, frame .22 is an 
elongated hole extending horizontally. The side of Lhe 
condenser mirror 26 having the first stem 263 can 
therefore be moved back and forth with the condenser 
mUr ° r l0Cked ir ' the 0 P^cal frame 122. Moreover, the 
second stem 264 of the condenser mirror 26 is merely 
fitted into the second hole 267. However, the third hole 
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268 of the opti.cn) frame is shaped like an arc with the 
second hole 267 as a center. The other side of the 
condenser mirror 26 having the second and third stems 264 
and 265 can there Cor be pivoted back and forth with the 
second stem 264 as a fulcrum. 

Owing to the foregoing structure, the condenser 
mirror can be moved back and forth by moving the side of 
the condenser mirror 26 having the first stem 263. The 
sideways position of the condenser mirror can thus be 
adjusted. Moreover, the reflection surface of the 
condenser mirror 26 can be tilted vertically by pivoting 
the other side of the condenser mirror 26 having the 
second and third steins 264 and 265. The vertical 
inclination of the condenser mirror can thus be adjusted. 

The condenser mirror 26 incorporated in the 
conventional reader is fixed to a member (metallic plate) 
having elasticity. The angle of the condenser mirror is 
adjusted by tightening an adjustment screw inserted into 
the back side of the frame. This structure cannot 
preserve a space between the condenser mirror 26 and 
frame . 

By contrast, in the reader of this embodiment, 
scanning light reflected from the Moor mirror 23-8 must 
be directed toward the second read window 13b. It is 
therefore required to preserve a space, through which 
scanning light passes, behind the condenser 26. However, 
according to the conventional method of attaching the 
condenser mirror, a sufficient space through which 
scanning light can pass cannot be preserved behind the 
condenser mirror 26. 

In the case of the condenser mirror 26 shown in Fig. 
84, both the edges of the condenser mirror 26 are 
attached to the optical frame j 22 . A sufficient space 
can therefore be preserved behind the optical frame, 
furthermore, alignment of the condenser mirror 26 is 
achieved by moving both the edges of the condenser 
mirror. A mechanism for securing the condenser mirror 
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can be used in common as a mechanism for aligning the 
condenser mirror. Consequently, the number of parts can 
be reduced and the space around the condenser mirror can 
be saved. 

Incidentally, the first and second clamps 26 J and 
262 each have an elongated hole. The aligned condenser 
mirror can be secured by screwing the first and second 
clamps to the optical frame 122 through screw holes bored 
in the optical frame. 

Fig. 80 shows the optical frame 1.22 in a state in 
which all the parts are locked in the optical frame. The 
floor mirror 23-8 is hidden behind the condenser mirror 
26. Likewise, the polygon mirror is hidden under the 
substrate on which the light reception sensor 25 is 
mounted. All the optical parts are thus locked in the 
optical frame, whereby the optical system can be 
constructed as a united body. Furthermore, the effect of 
the cushioning members of absorbing shocks that may be 
conveyed to the optical system can be intensified. 

Figs. 81 to 83 are, aimilarJy to Fig. 80, views 
showing the optical frame accommodating the optical parts 
in three directions. In Figs. 81 to 83, the polygon 
mirror, light reception sensor, and the like are omitted. 
In particular, as apparent from the top view, a 
sufficient space that is wide enough for scanning fight 
emanating from the floor mirror 23-8 and light reflected 
from a bar code and incident to the floor mirror 23-8 to 
pass is preserved between the back margin of the optical 
frame 122 and the condenser mirror 26. 

One cushioning member 130 having a circular cross 
section is attached to each of the right-hand and 
left-hand sides of the optical frame 122. The cushioning 
members are each formed by joining large round members 
with a small round member inserted into the centers 
thereof. slits formed in the cover of the reader body 
are engaged with the gaps between the large round 
members. Thus, the optical frame is not directly 
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attached Lo the cover. Shocks applied to the reader are 
therefore absorbed by the cushioning members. Cushioning 
members are a [fixed onto the border of the optical frame, 
though they are riot shown in Pigs. 81 to 83. These 
cushioning members are interposed between the contact 
surfaces of the optica), frame and reader body, and absorb 
shocks . 

The head of the reader further comprises a 
multi-beam exit (first read window) 13a and a single-beam 
exit (second read window) 13b. The single-beam exit is 
angled so that the emission direction of scanning light 
emitted through the second read window 13b will not be a 
vertical direction. The angle at which the single-beam 
stationary mirror 23-8 is mounted is also defined so that 
scanning light will be emitted in the direction. As 
shown in Fig. 78, the tip of the cover is shaped so that 
when the cover is hit against a bar-code surface, 
scanning light emitted through the second read window 13b 
will not be irradiated vertically to the bar code. 

A printed-circu it board having a control unit for 
controlling the operations of the whole reader is located 
behind (on the right-hand side of) the optical system 
incorporated in the reader. An interface cable 3 to be 
coupled with an external unit is attached to one end of 
the printed-circuit board. 

A switch 127 and switch 128 are located on the back 
side of the reader. The switch 128 corresponds to the 
aforesaid mode selection switch J.5b and has a switch 
plate. The switch 127 corresponds to the switch 15c 
shown in Fig. 15 and is used to change the other 
functions . 

The reader shown in Fig. 78 is, as already 
described, mounted on the stand and used as a stationary 
reader. In particular, when the reader is erected on the 
stand, if the center of gravity of the reader is located 
in an upper part of the reader, the holder section to 
which the reader is fitted tends to pivot because of the 



weight of the reader. The orientation of the read window 
employed of the reader mounted on the stand becomes 
j. neons taut. 

The reader of this embodiment therefore has the 
center of gravity set as low as possible. In particular, 
preferably, the center of gravity should be present in 
the grip. 

For setting the center of gravity as low as possible 
in the illustrated state, j„ the render of this 
embodiment, the polygon mirror is placed below the 
stationary mirrors. What is the heaviest among ail the 
components of the reader is the motor 221 for driving the 
polygon mirror. The center of gravity can be lowered by 
placing the motor as low as possible. 

However, the grip needs a certain length. The motor 
221 for driving the polygon mirror 22 cannot be stowed in 
any place other than the head. Even when the polygon 
mirror and motor are arranged in a lower area of the 
head, the center of gravity cannot be shifted 
satisfactorily. in the reader shown in Fig. 78, 
therefore, a weight 123 used to lower the center of 
gravity is stowed in the grip. Since there is a 
sufficient space in the grip, the center of the gravity 
of the reader can be lowered as much as possible by 
setting the weight in the space. Even when the reader is 
mounted on the stand, the orientation of the read window 
employed can be kept constant. 

If the center of gravity were located at an upper 
area, when the grip is held, the head would feel heavier 
than it actually is. However, since the center of 
gravity of the reader is shifted to the grip to the 
greatest extent, when a user holds the grip of the 
reader, he/she will not feel the head heavy but can grasp 
the reader in a stable manner. 

Fig. 86 is a view showing an example of a reader in 
which the scanning pattern supplied through the second 
read window 13b has been modified. m the reader shown 
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in Pig. 86, a plurality of scanning rays (two rays in 
Pig. 86) of which .scan directions are mutually parallel 
and of which angles of emission are slightly different 
from each other are emitted through the second read 
window 13b. Thus, the scanning pattern supplied from the 
second read window 13b is composed of a plurality of 
scanning rays. Even if a bar code to be brought to the 
face of the read window is slightly deviated from the 
position of the read window, the bar code can be scanned 
by either of the scanning rays. Alignment of a bar code 
need not be worried about very much. 

For generating a plurality of scanning rays, 
scanning rays reflected from a plurality of reflection 
surfaces of the polygon mirror having different 
inclinations must fall on the single-beam stationary 
mirror. Since the inclinations of the reflection 
surfaces of the polygon mirror are different from one 
another, the angles of incidence of scanning rays 
incident to the single-beam stationary mirror become 
different from each other. The different angles of 
incidence result in different emission directions of the 
scanning rays. 

For example, in the case shown in Figs. 8 and <J , a 
scanning ray incident to the floor mirror 23-8 
(corresponding to the single-beam stationary mirror) is 
reflected only from the fourth reflection surface of the 
polygon mirror. The number of scanning rays emitted 
through the second read window 13b is therefore one. 
However, when scanning rays reflected from the other 
reflection surfaces are allowed to fall on the floor 
mirror 23-8, the number of scanning rays emitted through 
the second read window 13b increases accordingly. 

Fig. 87 shows a variant of the reader shown in Fig. 
86, wherein a scanning ray emitted through the second 
read window is scanned in raster form. Fig. 88 is a side 
sectional view of a reader for realizing the raster-form 
scanning shown in Fig. 89. A structure shown in Fig. 88 



is basically identical to that shown in Fig. 78. Pig. 89 
is a flowchart describing control, to be given in order to 
select raster- form scanning. 

In the reader shown in Tig. 88, a mirror driving 
actuator 129 is located below the single-beam mirror 
23-8. The operation of the mirror driving actuator 129 
is controlled by a control unit that is not shown. When 
the mirror driving actuator 129 is driven, the 
single-beam mirror 23-8 is moved back and forth. The 
scan timing of scanning light reflected from the polygon 
mirror 22 and the drive timing of the mirror driving 
actuator 129 are adjusted so that the scanning light 
emitted from the second read window 13b will trace a 
raster-form trajectory as shown in Fig. 87. 

To be more specific, when the read mode is the 
single-scanning mode, the control unit drives the mirror 
driving actuator 129 (step 971). The drive timing comes 
after the scan by one scanning ray is completed and 
before the next scan is started. The magnitude of a 
drive is varied depending on a pitch of a parallel- line 
pattern . 

The reader shown in Fig. 87 can exert the same 
effect as the reader shown in Fig. 86. Moreover, when a 
so-called two-dimensional, bar code must be read using 
scanning light emitted through the second read window, it 
•s required to scan the two-dimensional bar code 
horizontally and vertically. For reading such a 
two-dimensional bar code, as shown in Fig. 87, scanning 
the scanning light emitted through the second read window 
13b in raster form is very effective. 

As already described, preferably, the focal position 
of scanning light should be set in the vicinity of the 
position of a bar code to be read. For reading a bar 
code through the second read window 13b, since the bar 
code is located very close to the read window, the focal 
position of scanning light is set in the vicinity of the 
second read window 13b. Incidentally, scanning light 
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em i. I: Led through Lhe first rend window 13a is seL at a 
position away from the read window because of its 
associated read Conn. 

Scanning light t()a emitted through the first read 
window 13a and scanning light lOd emitted through the 
second read window J. 3b are produced by the same optical, 
system. It is therefore very hard to differentiate one 
focal position from the other. The differentiation can 
be achieved to some extent by differentiating the lengths 
of light paths of the scanning light in the reader. 
Thinking of the recent demands for a more compact reader, 
the lengths of the light paths cannot be increased. 

Moreover, it is also required to vary the read 
depths (distances in a back-and- forth direction 
□ 15 permitting bar-code reading) of scanning light emitted 

through the first and second read windows. 

m 

fy For wading a bar code through the first read window 

13a, there is a necessity of widening a read range 
three-dimensionally. It is therefore required to 
increase the read depth of scanning light emitted through 
the first read window 13a. 

By contrast, for reading a bar-code menu 4 through 
the second read window 13b, anything other than a bar 
code that is an object of reading must not be read. 
25 However, when the read depth of scanning light emitted 

through the second read window 13b is large, while the 
reader is moving over the menu sheet 4, any bar code 
(that is not the bar code to be read) recorded on the 
menu sheet 4 may be read. The read depth of scanning 
light emitted through the second read window 13b must be 
small . 

For decreasing the read depth of scanning light, the 
scanning light to be emitted is spread, or on the 
contrary, focused. in contrast, to make the focal 
35 position of scanning light close to a read window, the 
scanning light to be emitted must be focused. 

In the reader shown in Fig. 90, a beam reshaping 
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lens 130 is placed in the vicinity of the second read 
window 13b. The beam reshaping lens 130 is a convex 
cylindrical lens, focuses scanning light in a vertical 
direction in Fig. 90, but does not change the diameter of 
the light in a horizontal direction (corresponding to a 
scan direction). Using this kind of beam reshaping lens, 
the focal position of the scanning light can approach the 
second read window. Furthermore, the read depth of the 
scanning light can be decreased. 

Now, the reason why a cylindrical lens is used as 
the beam reshaping lens 130 will be described. 

Especially, when the diameter of light in a vertical 
direction is smaller than that in a scan direction, if a 
printed bar code has a missing portion as shown in Fig. 
91A, the thickness of a bar of the read bar code may be 
recognized incorrectly. That is to say, in the case of 
Fig. 91A, although a bar I originally has a thickness a, 
when a missing portion thereof is scanned, the reader may 
recognize that the bar 1 has a thickness b. Bar-code 
reading is achieved incorrectly. 

When the diameter of light in the vertical direction 
is made larger than that in the scan direction, a 
not-missing portion of a bar can be scanned as shown in 
Fig. 91B. The reader detects a bar: code on the basis of 
an entire quantity of light emanating from a portion 
scanned by scanning light. in the case shown in Fig. 
9113, although the bar 1 has a missing portion, the reader 
can recognize that the bar 1 has the thickness a. 

As mentioned above, when the diameter of light in 
the vertical direction is made larger than that in the 
•scan direction, incorrect reading caused by the missing 
portion of a bar shown in Fig. 91A can be prevented. 

By contrast, if the diameter of light in the scan 
direction were made larger, the bar 1 and a bar 2 would 
be scanned by scanning light simultaneously as shown in 
fiy- 91C. This poses a problem that the reader cannot 
distinguish the bar 1 from the bar 2. The diameter of 
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light in the scan direction must not be made larger. 

For the above reason, a cylindrical. Jens is used as 
the beam reshaping .lens. 

Fig. 92 is a variant of the reader shown in Fig. 90. 
In the case of the reader shown in Fig. 92, a cylindrical 
concave mirror is used as the floor mirror 23-8' in place 
of the cylindrical convex lens .130. In this case, the 
floor mirror 23-8' exerts the same operation as the 
cylindrical convex lens. That is to say, the focal 
position of scanning light is close to the second read 
window and the read depth of the scanning light is 
decreased . 

When the foregoing cylindrical convex lens 130 and 
concave mirror are used in combination, reflected light 
received from a bar code can be varied depending on a 
distance of the bar' code. 

For example, when the cylindrical concave mirror 
23-8' is used, light reflected from a bar code is 
converged on the cylindrical concave mirror 23-8'. The 
focal position of light reflected from the cylindrical 
concave mirror is varied depending on a distance between 
the cylindrical concave mirror and bar code. For reading 
a bar code through the second read window J3b, when the 
bar code is located at an optimal read position, 
reflected light to be converged on the cylindrical 
concave mirror 23-8' (plus a condenser mirror) must be 
focused on the face of a light reception sensor. 

Owing to the above arrangement, light reflected from 
a bar code located away from the second read window 13b 
does not focus on the light reception surface of the 
light reception sensor, but goes out of focus. The light 
reflected from the bar code located away from the second 
read window cannot therefore be recognized by the reader. 
Thus, the read depth is substantially decreased. 

A method of varying a quantity of scanning light is 
conceivable as another method for adjusting a read depth. 
When the quantity of scanning light diminishes, a 
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quantity of light reflected from a bar code located away 
from a read window decreases. The reader cannot detect 
the reflected light. By contrast, when the quantity of 
scanning Light is increased, a bar code separated by a 
distance comparable to the increase from the read window 
can be read. 

During a period during which scanning . 1 ight is being 
emitted through the first read window 13a, the quantity 
of scanning light is increased. Moreover, during a 
period during which scanning light is being emitted 
through the second read window 13b, the quantity of 
scanning light is decreased. The degree of a change in 
quantity of light is set according to a desired read 
depth. Owing to this system design, the read depth of 
scanning light emitted through each read window can be 
substantially adjusted without the necessity of using an 
optical part such as a lens. 

A method similar to the one illustrated in Pigs. 36 
to 39 can be adopted as a method for identifying a read 
window through which scanning light is emitted. 

It is important to notify a user of the reader of 
whether the reader is set to the single-scanning mode or 
multi-scanning mode. In particular, when a bar code is 
read, if whichever read mode is set to read the bar code 
is notified, it can be reported to a user that, for 
example, a bar code supposed to be read in 
single-scanning mode has been read in multi-scanning 
mode . 

Take for instance a reader in which the read mode 
can be changed to the single-scanning mode by pressing 
the mode selection switch. in this case, for readi.ng a 
bar-code menu, the read mode must be changed to the 
single-scanning mode. A user moves the reader close to a 
bar code that is an object of reading while pressing the 
35 mode selection switch. However, in the case of a reader 
in which when the mode selection switch is released, the 
read mode is changed to the mult j -scanning mode, there is 
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a possibility that when a user releases the mode 
selection switch carelessly, the read mode is changed to 
the other, though the user did not intend it. 

In such a case, the possibility that a bar code that 
is not an object of reading may be scanned and read using 
a scanning pattern supplied through the first read window 
becomes higher. since all bar codes recorded on a menu 
sheet are valid, even if a bar code that is not a desired 
one is read because read modes have been changed, the 
reader considers that bar-code reading has been achieved 
correctly and reports the result of bar-code reading. 

At this time, if it can be reported to the user in 
which read mode the reader operates or in which read mode 
the bar code has been read, it can be notified whether or 
not the reported bar-code reading meets the user's 
intention. Consequently, if necessary, input bar-code 
data can be invalidated or a desired bar code may be 
read . 

Fig. 93 is a functional block diagram of a reader 
capable of making such notification. A controller 225 
controls the operations of the whole reader, and is 
connected to a mode selection switch 2 2 4, a laser light 
source 21, and a light detecting circuit 25. 
Furthermore, an LED 51 and speaker 19, used to notify a 
user of a bar-code reading situation, are connected to 
the controller 225. 

Fig. 94 is a flowchart describing indication control 
for the LEU used to notify a user of a read mode in which 
the reader shown in Fig. 93 has been set for reading a 
bar code. 

The controller 225 first recognises a designated 
read mode (step 975). When the designated read mode is 
the single-scanning mode, indication control for the 
single-scanning mode is selected (step 976). By 
contrast, when the designated read mode is the 
multi-scanning mode, the controller selects indication 
control for the multi-scanning mode (step 977). For 
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example, when a bar code has been read normally, the I.ED 
is lit through the selected indication control (step 
987). 

Herein, it is preferable that an indication of the 
single-scanning mode and an indication of the 
multi-scanning mode be Indications 
mutually-distinguishable at sight. 

Fig. 95 is a flowchart describing control of 
rumbling of the speaker, which is used to notify a user 
of a read mode in which the reader shown in Fig. 93 has 
been set for reading a bar code. 

The controller first recognizes a designated read 
mode (step 980). When the designated read mode is the 
single-scanning mode, rumbling control for the 
single-scanning mode is selected (step 981). By 
contrast, when the designated read mode is the 
multi-scanning mode, the controller selects rumbling 
control for the multi-scanning mode (step 982). For 
example, when a bar code is read normally (step 983), the 
speaker is driven to generate a rumbling sound through 
the selected rumbling control (step 984). 

Herein, it is preferable that a rumbling sound for 
the single-scanning mode and a rumbling sound for the 
multi-scanning mode be rumbling sounds 
mutually-distinguishable immediately. 

Fig. 96 is a flowchart describing control of varying 
the length of a rumbling sound between the 
single-scanning mode and multi-scanning mode in order to 
distinguish one read mode from the other. Herein, for 
the single-scanning mode, the rumbling sound is made 
longer. For the multi-scanning mode, the rumbling sound 
is made shorter. 

The controller first recognizes a designated read 
mode (step 986). When the designated read mode is the 
single-scanning mode, the controller sets the rumbling 
sound to a longer one (step 987). By contrast, when the 
designated read mode is the multi-scanning mode, the 
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controller sets the rumbling sound to a shorter one (step 
988) . 

Thereafter, every time bar-code reading is carried 
out, the controller drives the speaker according to a 
designated length of the rumbling sound and allows the 
speaker to generate a rumbling sound (step 990). 

Fig. 97 is a flowchart describing control for 
varying the volume of a rumbling sound according to a 
designated read mode unlike the control described in Fig. 
96. In the case described in Fig. 97, in particular, the 
rumbling sound is made larger for the single^scanni rig 
mode, and made smaller for the multi-scanning mode. 

The controller first recognizes a designated read 
mode (step 991). when the designated read mode is the 
single-scanning mode, the controller sets the rumbling 
sound to a larger volume (step 992). By contrast, when 
the designated read mode is the multi-scanning mode, the 
controller sets the rumbling sound to a smaller volume 
(step 993 ) . 

Thereafter, every time bar-code reading is carried 
out (step 994), the controller drives the speaker 
according to a designated volume of the rumbling sound 
and allows the speaker to generate a rumbling sound (step 
9 9 5). \ r 

Fig. 98 is a flowchart describing control for 
varying the number of rumbling sounds given by the 
speaker according to a designated read mode. 

The controller recognizes a designated read mode 
(step 996). When the designated read mode is the 
single-scanning mode, the number of rumbling sounds is 
set to a value specified for the single-scanning mode 
(for example, one) (step 997). 

By contrast, when the designated read mode is the 
multi-scanning mode, the controller sets the number of 
rumbl ing sounds to a value specified for the 
multi-scanning mode (for example, three) (step 998). 
Thereafter, every time a bar-code is read (step 
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999), the cor.troJ.ler generates a designated number of 
rumbling sounds (step 1000). 

Fjg. 99 is a flowchart describing control for 
varying the pitch of a rumbling sound given by Che 
speaker according to a read mode. In the case shown in 
Fiy. 99, in particular, the pitch of the rumbling sound 
is made higher lor the single-scanning mode. 

The controller first recognizes a read mode (step 
1010). When the single-scanning mode is designated, the 
controller sets the rumbling sound to a higher pitch 
(step 1011) . 

By contrast, when the designated read mode is the 
-nultx-scanning mode, the controller sets the rumbling 
sound to a lower pitch (step 1012). 

Thereafter, every time a bar code is read (step 
1013), the controller operates the speaker according to a 
designated pitch of the rumbling sound (step 1014). 

Fig- 100 is a flowchart describing control for 
notifying a user of a currently-set read mode using an 

indicator. Herein, the LED flickers in 
single-scanning mode, and is lit continually in 
multi-scanning mode. 

„ rn Fir "' r he " ° Le ° d m ° de iS sele «ed, the controller 
recog„. lzes the read mode (step i(i2o) when 

[Ztr"""':' ^ " — «»' OC UlcKerinu 

tile LCD xs sheeted and the , EU r)ickers 

con ra, , „„ e „ tll . «, Ui .. can „,„, „, ode is 

controller select, control of co„tl„ ual Uohtino and the 

rs lit continually (step 1022). 
LED control is changed from one to the other 
concurrently with changing of the read mode from , he 
-ultx-scanning mode to the single-scanning mode or vice 
versa which has been described in conjunction with Pig 
41- Specifically, when the multi-scanning mode is 
selected, the controller changes LED control into 
continual lighting, and gives control for ^ 

Ll " SCanniny m ° de '- that i», ".ding to be performed 
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during a period during which scanning light is emitted 
tli rough the first read window. 

By adopting the foregoing method, a read mode set a 
that time can be reported to a user. Incorrect bar-code 
reading (reading without selecting a read mode that 
should be seJected) can therefore be prevented. In 
particular, when the method of riot i. Tying a read mode 
irrespective of the result of reading is adopted, it can 
be reported to a user that manipulating the mode 
selection switch is requested. 

As a method for giving different indications using 
the LED, aside from the method of flickering or 
continually lighting the I.FD, there is a method of 
changing indication colors of the LED. 

Incidentally, for varying a rumbling sound, an 
interval between rumbling sounds may be varied according 
to a read mode. 

The reader in which the first read window 13a and 
second read window 13b are independent windows has been 
described so far. Alternatively, as shown in Fig. 101, 
the number of read windows may be one. Herein, a read 
window is divided into a first area 13c through which a 
scanning pattern composed of numerous scanning rays is 
supplied, and second area 13d through which a scanning 
ray suitable for reading a bar-code menu is emitted. In 
the case shown in Fig. 101, a mark defining the second 
area is inscribed around the area. This mark enables a 
user to identify a position from which scanning light is 
emitted. Needless to say, the mark need not be inscribed 
on the face of the read window. As long as scanning 
patterns suitable for respective read modes can be 
supplied, an object of the present invention can be 
accomplished satisfactorily. 

in the embodiment described so far, a scanning 
pattern is supplied from each of the first read area and 
second read area. Alternatively, the areas may be united 
into one, and multi-scanning may be carried out in 
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principle. For performing single-scanning, a specific 
scanning ray constituting a multi-scanning pattern is 
selected, and bar-code reading is validated only during a 
period during which the scanning ray is emitted. In the 
case of the ^canning pattern shown in Fig. 10, since the 
SC£ £H in9 ray A" L ' is scanned horizontally, the scanning 
ray fl2 3-.l- alone is used in sing.le-scnnui.ug mode. 

In this cj^e^ it^ becomes unnecessary to include the 
floor mirror 23-8/yamd second read window 13b in the 
reader. The scanning pattern^^ii shown in Fig. 10 will 
not be created. Moreover, the components of the optical 
system are only the floor mirrors 23-1 to 23-5 as shown 
in Fig. 102. The reader can have an area for forming a 
read window reduced as shown in Fig. 103. Assuming that 
the specific scanning ray is a scanning ray reflected 
from the floor mirror 23-1, in single-scanning mode, 
bar-code reading is validated only during a period during 
which the fLoor mirror 23-1 is being scanned (the light 
source is lit, the light reception circuit is validated, 
or decoding is validated). 

Judging whether or not light reflected from the 
polygon mirror is scanning the floor mirror 23-1 is 
achieved by utilizing the slits formed in the polygon 
mirror which are shown in Fig. 36 and thereafter. 
Moreover, the system design for validating bar-code 
reading only during a period during which the floor 
mirror 23-1 is being scanned is the same as the one 
described previously. 

In the description made so far, one read mode is 
changed to the other only during a period during which 
the mode selection switch is held down. When the mode 
selection switch is released, the one read mode is reset. 
However, the mode selection switch is not limited to this 
structure. Alternatively, every time the mode selection 
switch is pressed (it need not be pressed continually), 
read modes may be changed. 



